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SCIENTIFIC THIEF-CATCHING. 

One of the early applications of elec- 
tricity was in watchman duty, and it is 
still our main dependence for burglar and 
Now, however, it has been 
called in for detective service. The daily 
press reports that the Mikado of Japan 
has ordered a complete outfit of Reentgen- 


fire alarms. 


ray apparatus, to be used in examining 
suspected employés for concealed coins. 
The Japanese mints have been systematic- 
ally robbed for some years by employés 
who swallow newly minted coins, but up 
to this time Oriental ingenuity has not 
been able to put a stop to this. Therefore 
science has been called in. Provided with 
the Reentgen-ray apparatus, the officials 
of the mint will be able to detect coins 
about or within the employés, and they 
may therefore feel assured that at last the 
ways that are dark will be lighted, and 
the tricks of the thieves with gold- 
swallowing tendencies will become vain. 


PROGRESS IN ELECTRICAL DESIGN. 

In describing the transmission plant 
Letween Hochfelden and Oerlikon, which 
has been changed over from 15,000 volts 
to 30,000 volts, the London Electrician 
gives some exceedingly interesting figures, 
showing the progress in transformer de- 
sign during the past ten years. 

When the plant was first installed, 
transformers having a capacity of 200 
kilovolt-amperes were used, these having 
a total weight of 1,045 pounds. The 
weight of the copper was 342 pounds, and 
that of the iron core 200 pounds. The 
efficiency of a transformer was seventy- 
nine per cent, and the maximum drop of 
These 


transformers, which were designed by the 


voltage was seventeen per cent. 


Oerlikon Company, have been replaced by 
a newer type also constructed by this com- 
pany, and which are designed to be used 
on 50,000-volt circuits. At present, how- 
ever, they are operated at 30,000 volts 
only. The output of one of the newer 
transformers is 450 kilovolt-amperes. The 
total weight is 845 pounds, the weight of 
the copper is 100 pounds, and the weight 
The effi- 


ciency of these transformers is ninety- 


of the iron core 555 pounds. 


seven and one-half per cent, and the 
maximum drop of voltage is but three per 
cent. 

A comparison of these figures shows 
how great has been the improvement in 
this last decade. The early type of trans- 
former had a weight of over five pounds 
per kilovolt-ampere. The copper used in 
this type was 1.7 pounds per kilovolt- 
ampere, and the corresponding weight of 
the core one pound. In the newer type 
the total weight has been reduced to 
something less than two pounds per kilo- 
volt-ampere, the weight of the copper to 
less than a quarter of a pound, and the 
weight of the iron core increased to one 
and one-quarter pounds per kilovolt- 
ampere. This is certainly a striking in- 
study and de- 


stance of careful 
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sign. Although the total quantity of 
material used has been reduced, the out- 
put of the transformer has been more 
than doubled, the efficiency has been in- 
creased, and the loss of potential made 
less than one-fifth of that in the older 
type. 

Although these figures relate to trans- 
formers only, there is little doubt that a 
comparison of the machines designed to- 
day with those designed ten years ago 


would show a similar improvement. 





MUNICIPAL TELEPHONY. 

An old contention which seems to be 
losing ground is the agitation which has 
for a long time been working toward the 
municipal control of telephone exchanges. 
In a number of instances several ex- 
changes which started out under munici- 
pal management with the fairest of condi- 
tions back of them have, within a short 
time, given up the ghost, and their lines 
either been bought by. the competing com- 
pany or have lapsed into disuse. Not 
only in the United States has this been 
the case, but only recently have we been 
confronted by the spectacle of the Tun- 
bridge Wells corporation selling out to 
the National Telephone Company, of 
London, England. It is being realized 
more to-day than ever before that it re- 
quires a combination of minds to effect 
a profitable plan for the working out of a 
system of telephone service. Capital re- 
quires the aid of technical knowledge, and 
technical knowledge requires the assist- 
ance of practical mechanics. The prac- 
tical mechanic, the technician and the 
capitalist place their combined facilities 
at the disposal of good business sense, 
and this combination is one that, al- 
though always available, is rarely found 
in a department of municipal control. 
When the ghost of municipal control for 
this class of service has been finally and 
completely laid, it will be a better day 


for all of us. 
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THE OLD YEAR-AND THE NEW. 
The year just closing has been a pros- 
perous one for electrical industries, and 
the EtectricaL Review has come in for 


It has 


grown in influence, in size and in circula- 


its full share of the good times. 


tion, and perhaps we may be permitted to 
flatter ourselves that this has not been 
entirely undeserved. 

It has been our endeavor to present 
promptly to our readers all electrical 
news. A systematic effort has been made 
to report promptly and fully all conven- 
tions of electrical societies, and our efforts 
in this direction have placed us almost 
alone.’ Our staff of contributors has been 
increased, enabling us to present to our 
readers interesting articles prepared by 
specialists in all of the many branches of 
the industry. In the coming year there 
will be a still greater effort made to se- 
cure valuable matter for our columns. 
Scientific developments, as well as in- 
dustrial applications, will be closely 
watched, and every happening of interest 
will be noted. 

Our growing business has necessitated 
an increase in our capitalization and in 
our staff. Offices are now established in 
Chicago and London, and staff contribu- 
tors are located in Paris and Berlin, keep- 
ing the ExecrricaL Review in close 
touch with all matters electrical in this 
country and abroad. It is not too much 
to say that nothing of interest in elec- 
trical matters happens in any part of the 
world without its being promptly re- 
ported in the ELrecrricat Review. More- 
over, the columns of our journal are 
closely watched, and anything which ap- 
pears there can not fail to be noticed and 
read by an ever-increasing list of sub- 
seribers. Our subscription list shows an 
increase of nearly sixty per cent during 
the year just closing. The forecast for 
the new year points to a continued pros- 


perity in the electrical industries and an 
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even greater growth of the ELECTRICAL 
Review than during this year. 

To handle this increase effectively no 
effort will be spared. The same policy 
which has brought this journal to its 
present important and influential posi- 
tion will be adhered to. The work for 
the new vear will be taken up with re- 
newed and the 


Review is looking forward with pleasure 


energy, ELECTRICAL 


to a still wider acquaintance and a larger 


army of friends. 








ELECTRICAL POWER IN MINING. 

At the recent convention of the Cali- 
fornia Miners’ Association, at San Fran- 
cisco, Mr. John B. Tregloan presented a 
paper in which he discussed the use of 
electric power in mining. Fuel of all 
descriptions is expensive in this state, and 
the mining operators have found the use 
of electric power not only better than 
steam or water power, but even less ex- 
pensive. 

A case is mentioned where one company 
saved $150 per month using electric 
power at $6.50 per horse-power-month, 
as compared with water under a head of 
185 feet, at twenty cents per miner’s inch. 
In another case a steam plant was re- 
placed by motors, and the cost of driving 
the blower, in this way, was one-half of 
what it had been when using steam. It 


has even been found economical to use 
motors to drive the air compressors when 
air is used for operating tools throughout 
the mine. 

The many advantages of electric motors 
in milling plants were pointed out, and 
the author brought his paper to a close 
with an enthusiastic tribute to electricity 
“which lays down power at our very door 
already harnessed for work—the greatest 
and most efficient power the world has 
ever known.” 








CHRISTMAS. 

The season of good fellowship and good 
cheer is at hand, and before another issue 
of the ELectricaL REVIEW appears a new 
We take 
this opportunity of wishing for our read- 
ers, throughout the world, the merriest 
of Christmases and the happiest and most 
prosperous of New Years, 


year will have been ushered in. 
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A NEW SYSTEM OF WEIGHTS snp 
MEASURES. 


At the recent meeting of the American 
Society of Mechanical Engineers, Pro. 
fessor Sidney A. Reeves, of the Worcester 
Polytechnic Institution, proposed a new 
system of weights.and measures, or rather 
a revision of our present so-called Eng- 
lish system. The mechanical engineers 
are so wedded to the foot and pound as 
standards of distance and weight that 
they seem willing to go to almost any ex- 
treme to preserve these. It is hardly nec. 
essary to observe that these units have 
many advantages, but they have some dis: 
advantages as well, as, indeed, has any 
conceivable system. 

The unit of length proposed for this 
new system is the English yard. This ig 
divided into twelve parts, each of these 
into twelve parts, and so on. The smaller 
units of length then become, as meas- 
ured by our present system, three inches, 
one-quarter of an inch and one-forty- 
eighth of an inch. Distances less than a 
quarter of an inch would then be er- 
pressed as multiples of forty-eighths, and 
would compare unfavorably with the sin- 
ple fractions of one-eighth, one-sixteenth, 
ete. To avoid this objection and to sin- 
plify the system as far as possible, Mr. 
Reeves proposes that we abandon our 
present decimal system and replace it by 
a duodecimal system. Two new digits are 
introduced between nine and ten, giving 
us eleven digits in place of nine. With 
this revision, the term “ten” would sig- 
nify one dozen units, while “one hundred” 
would be one hundred and forty-four 
units, as at present reckoned. 

This system shows a number of con- 
venient coincidences. For instance, one 
thousand yards on the duodecimal system 
—which “is equivalent to one thousand 
seven hundred and twenty-eight yards, 
as expressed in the decimal system— 
closely approximates one statute mile. 
Again, a cube of water three inches 
square, or a unit cube, in the new system 
weighs very nearly a pound. ‘These 00 
incidences are happy, not only because 
they would facilitate the introduction of 
the new system, but because past experi- 
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ee has shown that these units are of 
e 


gnvenient 61Z€. 
the new system, the fractions of an 


By 

iach now in general use can be expressed 
ye 
xs simple decimals. Thus, one-quarter 


fan inch becomes one-hundredth of a 
ard, and one forty-eighth becomes 
ethousandth, expressed duodecimally. 
jn eighth is therefore six thousandths, 


and one-sixteenth is three-thousandths, 


and $0 OD. 

Theoretically the duodecimal system is 
way pretty, and its advantages have been 
winted out at different times by pure 


mathematicians. The present decimal 
astm labors under a disadvantage, as 
he periods are divisible by but two digits 
_iwo and five—-while in the duodecimal 
gstem the periods are divisible by no less 
It is claimed that this 
system 


than four digits. 
vantage of the duodecimal 
sould simplify wonderfully mathematical 
amputations. Indeed, if we could be- 
lieve all that has been said in favor of 
the duodecimail system, its adoption in 
lace of the present system would have 
made us all lesser Newtons, and mathe- 
matics would be considered a pleasure 
ad present no terrors to the average 
nnd. What a pity that our simian an- 
estors did not realize the burden they 
vee transmitting to posterity, and while 
they weré about it develop a sixth finger 
each hand. 

In spite of the many advantages claimed 
ty Professor Reeves for this system, the 
practical obstacles which have to be over- 
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We 
have seen how vigorously the mechanical 


come seem almost insurmountable. 


engineers can combat a proposed change 
in our present system of weights and 
measures, and even could they be counted 
upon to act as a unit in favor of the pro- 
posed change, there would still be the vast 
majority of the non-technical public 
which would object just as strenuously to 
any change in our system of enumeration. 





FRENCH AND GERMAN. 


Not long since a prominent English 
engineer stated that the study of French 
and German by engineers was a waste of 
time. We have recently received a letter 
from abroad which calls attention to the 
handicap under which Americans work, 
due to a lack of knowledge of these 
languages. The American can hardly ex- 
pect to compete with the German if he 
can not talk directly to his possible cus- 
tomers. The Germans have realized the 
importance of this, and always send to 
foreign countries men who speak the 
language of the country to which they are 
sent. Our correspondent thinks that the 
two languages of the commercial world 
to-day are English and German, and that 
a knowledge of these two languages would 
enable a man to get along in almost any 
part of the world. 

While our correspondent is looking at 
this matter from the commercial side, it 
is equally as important to the engineers, 
because they must be familiar with 
foreign practice to enable their products 





ildH TEMPERATURE ELECTROCHEM- 
ISTRY-NOTES ON EXPERIMENTAL 
at ELECTRIC FUR- 


BYR. 8S. HUTTON AND J. E. PETAVEL. 
PART II. 
NOTES ON TECHNICAL PROCESSES. 


In the comparatively short time which 
Sat our disposal it would be altogether 
impossible to give any adequate account 
tf the genera! development of the in- 
lusty, We shall, therefore, neither 
‘ouch on the historical side of the subject 
which has already been fully treated by 
thers, nor do we propose to give a com- 
Hlte account of the methods in use in 
wich widely developed industries as cal- 
“un earbide, aluminum, ete. Our object 
rill be more especially to consider some 
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to compete with those of other countries, 
and it is as difficult for an engineer who 
can read no foreign language to keep in 
touch with foreign practice as for a sales 
agent who does not speak French or Ger- 
man to sell his goods in competition with 
men who are better prepared. 








Often one hears the query, “Why 
have electrical methods spread so rap- 
idly?” and the popular opinion seems to 
be that there is an unseen virtue in elec- 
tricity, making all things possible for it. 
The true reason is not hard to perceive. 
Electricity is simply a means to an end. 
In itself it is not a source of power nor 
wealth, nor is it the end sought in any 
case; but in a vast majority of cases it 
unquestionably furnishes the best means 
by which to accomplish the desired re- 
sult. 

Electricity occupies a position not un- 


like that of money, for by means of it 
energy in unuseful forms is easily trans- 
formed into useful forms, just as in com- 
merce by means of money one readily 
converts merchandise which is not avail- 
able for his own uses into available forms. 








It would seem that the flying ma- 
chine will be needed to give satisfactory 
rapid transit to Manhattan Island. This 
narrow strip of the earth’s surface is not 
equal to the demand for room for houses, 
railway tracks and moving people. Nor 
is it likely that subways or elevated roads 
can equal the demand of this distressing 
congestion. The flying machine inven- 
tion will be welcome. 








of the newer industries, to draw atten- 
tion to recent advances in the older ones, 
and to consider where possible the direc- 
tions in which improvements are to be 
expected. In connection with each sub- 
ject a few references are given which may 
be of interest to those desiring more com- 
plete information. 

Calcium Carbide1—We have not here 
to deal with the economical side of the 
subject, but it may be said that the finan- 
cial crisis through which the carbide in- 
dustry has recently passed influenced very 
considerably its progress.2 Previously 





1Vivian B. Lewes, Acetylene, London, 1900; Moissan, 
Comptes Rendus, vol. 115. 1,031, 1892, vol. 118. 501, 1894 ; 
Moissan, General Review of Chemistry of Carbides, Rev. 
Générale des Sciences, vol. 12, pp. 946-955, dl 

2A careful estimate recently made points out that of 
the 254,000 horse-power installed for this manufacture, 
only some 64,000 horse-powér is in use, Mineral In- 
dustry. p. 74, vol. 10, 1902. 


the manufacture of carbide was being 
taken up in innumerable small factories 
with processes differing very largely as to 
their efficiency. The present circumstances 
have eliminated the less efficient methods, 
and the comparatively few firms which 
are still successful owe their advantage to 
the careful consideration they have given 
to the perfection of the mechanical de- 
tails. Speaking generally, it may be said 
that the tendency, here as in other manu- 
factures, has been to simplify the process 
as much as possible. The current regula- 
tion is automatic,! and is achieved either 
by raising the vertical electrodes when the 
“pot” type of furnace is used, or by 
some other means of bringing more re- 
sisting material between the electrodes. 

1E.g. Horry, U. S, Patent 655,779 of 1900. ‘ 
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Means are frequently provided for auto- 
matic grinding, weighing and mixing of 
materials. With regard to the labor- 
saving problem, a continuous furnace pos- 
sesses obvious advantages. A great deal 
of discussion has arisen with regard to 
the relative merits of the “continuous” 
and “discontinuous” furnaces, but this is 
largely due to a confusion of terms, since 
the tapping methods,t which undoubt- 
edly give a poorer grade carbide, are by 
no means the only continuous ones; in 
fact with such furnaces as the Horry, 
Siemens and Halske, etc., all the ad- 
vantages of a continuous process are 
attained, without the great loss of heat 
which is entailed by the removal of the 
molten carbide from the furnace. The 
production of calcium carbide being a 
purely electrothermal operation, either 
continuous or alternating current can be 
used, but the balance of advantage seems 
to be decidedly in favor of alternating 
current, which lends itself more easily to 
long-distance transmission. An _alter- 
nating plant is, moreover, more suitable 
to withstand the sudden and _ intense 
variations in load, which it is at all times 
impossible to avoid, and the carbide pro- 
duced is said to be more uniform in 
quality.” 

Three-phase current, which has been 
employed notably at St. Marcello 
d’Aosta,? has the advantage of giving a 
more even distribution of temperature. 
It must be remembered that the most 
temperature conditions are 
somewhat narrow,* and that too intense 
a heat can produce the phenomenon of 
“burning.” Alternating current has, 
however, one serious disadvantage, namely, 
that the power-factor is somewhat low. 
Experience has shown that with a view 
to preventing both the inconvenience and 
loss caused by the dissipation of the 
finely divided material, it is necessary to 
have the furnace properly enclosed. This 
minimizes to a large extent the oxidation 
of the carbon electrodes, which is also 
an important question with regard to cost, 
and further enables the gases to be made 
use of for heating purposes. There seems 
io be a distinct gain to be achieved by 
finely dividing and intimately mixing the 
raw materials, and in modern’ enclosed 
furnaces these appear now to give very 
little trouble. 

The carbide industry has reached a 


favorable 





1Carlson, Zeitschr. fiir Elektrochemie, vol. 6. 
429, 1900; Frélich, Zeitschr. fiir Elektrochemie, vo 
1-10, 1900. 

2 Pradon, Electrical Review, vol. 49, p. 463. 1901. 

3 Cesare Pio, Electrician vol. 43, p. 637, 1899: Bertolus, 
Eng. Patent No. 16,942, 1897; Electrical World and En- 
gineer, vol. 40, p. 875, 1902. 

4Rothmund, Zeitschr. fiir anorganische Chemie. vol. 
31, p. 186. 1902; Borchers, Zeitschr. fiir Elektrochemie, 
vol. 8, p. 349, 1902. 


p. 413. 
. 7, pp. 
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large development in the United States, 
where, at Niagara, some 15,000 horse- 
power are continuously in use. Although 
the distance of these works from the 
power-house is only about two miles, it 
has been found economical to transform 
the two-phase current, generated at 2,200 
volts, to three-phase at 11,000 volts, the 
transformers being Scott connected and 
of 2,500-horse-power capacity. At this 
pressure the current is received at the 
transformer house close to the carbide 
works and transformed down, first to 
two-phase, 2,200 volts, then to 110 volts, 
at which it enters the furnaces! At 
Sault Ste. Marie, a sister factory for 
20,000 horse-power is nearly complete. 
A plan of the Horry furnace, given in 
Fig. 9, is of some interest, this being the 
type of furnace employed in these works.” 

Of other furnaces, those of Gin and Le- 
leux® and the Deutsche Gold u. Silber 
Scheide Anstalt* are among the most 
widely known, the former having been 
fitted up at Meran and in other parts of 








Fic. 9 —THE Horry CAtcicm CARBIDE 
FURNACE, 


The current passes between two vertical carbons P and 
N, which are fixed The enclosure containing the ma- 
terial is automatically lowered so soon as the mixture 
in the neighborhood of the electrodes has been trans- 
formed into molten carbide. This is effected by con- 
structing the furnace in the form of a drum which 
rotates very slowly, heating is produced in a space 
formed by the wide flanges of the drum, the drum itself, 
and plates bolted on to the pos: these metal perts 
are sufficiently protected by the unacted-on material. 
Diametrically opposite the heating zone, at the back of 
the furnace, the plates are unbolted and the carbide 
removed. This furnace combines several of the advan- 
tages of the continuous and discontinuous types; it is 
continuous in the true sense of the word since the power 
is never turned off, on the other hand the molten car- 
bide is not removed until it has cooled down and 
imparted a considerable amount of its heat to the 
surrounding material. es of rotation of the 
wheel is regulated in such a manner as to keep the 
current approximately constant. 


France and Italy, while the German firm 
has equipped several factories in Norway 
and elsewhere. “The condition of the car- 
bide industry is at the present time en- 
tirely dependent on the progress of acety- 
lene lighting, and despite the unfortunate 
reaction caused by the flooding of the 
market by improperly constructed gen- 


1 Electrical World and Eng., vol. 34, p. 794, 1899. 
es English Patents No. 22,521, 1897, and No. 14,261, 
1899. ; 





8 Borchers, Fee hee Elektrochemie, vol. 7, p. 236, 
1900; Haber, Zeitschr. fiir angew. Chemie, 1901, p. 185. 


4 Kershaw, Electrician, vol. 46, pp. 164, 245, 267, 1900. 
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erators, now that the subject has 


due attention and safe reliable apparatus 
is available,! steady Progress is being 
made. 7 


Possibly the application of acetone as 
solvent for acetylene,2 enabling it to be 
safely stored under pressure, may infly 
ence considerably its future, 

Other proposals for the use of calcium 
carbide, which have not as yet come into 
general use, include its application as 
metallurgical reducing agent? and for 
the protection of the finer grades of lamp. 
black.4 

With regard to the efficiency of the 
manufacture, an important advance 
would undoubtedly result from any in- 
vention enabling the heating power of the 
waste gases to be more generally used for 
preliminary treatment of the raw mate 
rials. The combination of the lime-kiln 
and the electric furnace would lead to 
great economy of energy, but up to the 
present the practical difficulties have out. 
weighed the theoretical advantage. 

Refractory Metals and Their Alloys— 
The difficulties in the way of the com: 
mercial application of the electric furnace 


received 


having been successfully overcome in the & 


case of calcium carbide, efforts were soon 
directed to the possibilities of producing 
some of the rarer metals on a large scale 
in a similar type of furnace. The valv- 
able qualities of some of these metals in 
the manufacture of steels ensured their 
finding a satisfactory market. Among 
these metals ferrochromium takes an in- 
portant place, chiefly on account of the 
large employment of chrome steels for 
the manufacture of armor plate, pro 
jectiles, tool steels, springs, ete. At the 
present time, one factory alone in Amer- 
ica is using 450 tons of seventy per cent 
ferrochromium a year for armor-plate 
work. For this country, data are not 
easy to obtain, but doubtless, owing to 
the advanced state of the British steel 
trade, large quantities of these alloys are 
employed. The chief factories are sitt- 
ated in France and the United States 
The Willson Aluminum Company, with 
works at Holcombs Rock, Va, and 
Kanawha Falls, W. Va., manufactures 
ferrochromium and other alloys, usilg 
some 3,000 horse-power at the latter 
works; the furnaces they employ are suit- 
able for tapping, the metals being run 
into iron-lined trucks, the automate 
regulation as used in the carbide industry 
being also installed. 


(To be continued.) 





1 Report of Committee on Acetylene Generators (Home 


Office), 1902, x 1 (Nov. 

2Fouché. Soc. Francaise de Physique. "- eS p. 13, 
15. 1901); Journal de I’ Electrolyse, vol. 10, No. 166, 
1901. 


3y, Kigelgen, Zeitschr. fiir Elektrochemie, vol. 7, PP: 
541, 551, 573, 1901. en 
4 Hubou, Memoires de la Societe des Ingeniewrs 


de France, 1900. 
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peoamber 27, 1902 
American Institute of Electrical Engineers. 


“ Braki 


HE one hundred and seventy-first 
| meeting of the American Insti- 

tute of Electrical Engineers was 
ld at No. 12 West Thirty-first street, 
\er York city, on the evening of Friday, 
Deember 19, 1902. 
The secretary reported the election of 
aty4wo associate members, and_ that 





yesrs. F. V. ‘I. Lee and Henry Noel 
miter had been transferred to full mem- 
lership. 

President Scott introduced the subject 
it the evening —“Braking and Traction 
Bakes’—in a brief address. In the de- 
veopment of transportation, the positive 
blems—those of starting and keeping 
ihe car in motion—were the first to at- 


inet attention. ‘The negative problems 
if raking and stopping had been more or 
iss neglected until recently. The hand 


inke, deemed satisfactory at first, has 
ww ben to some extent replaced by the 
iirbrake with added efficiency. This is 
wrticularly true for city work, where 
dps are frequent and average speeds 
must be fairly high. A new feature of 
te braking problem, which is attract- 
iy attention, is the study of  re- 
urdation. ‘To inerease a schedule 
wed with a given number of 


tops, it was necessary to increase the 
wardation as well as the acceleration. 
dn increase in the rate of retardation 
fm one mile per hour per second to 
tee miles per hour per second would 
inerease the schedule speed ten per cent, 
wing the passengers ten per cent of their 
ime, and enabling the trains to carry ten 
yr cent more passengers. The demands 
lr the power brake have in some cases 
ken supplied by equipping the trains 
wth air-brakes. In other cases electric 
imkes had been installed. 
hier, two meihods of application were 
psible, In the first the energy repre- 
‘ated by the momentum of the ear could 
eteurned to the line by using the back 
tnque of the motors for retardation, and 
ithe second no attempt at saving energy 
‘made, but a magnetic brake is applied 
ether to the track or to the wheel. The 
lexibility of the electric system should be 
wile, a8 it can supply the means for 
inking the car as well as for moving it. 
The first paper, entitled “Some Brake 
Tests and Deductions Therefrom,” by Mr. 
t D. Keiley, of the Brooklyn Rapid 
a Company, was, in the absence of 

author, read by Mr. W. C. Andrews. 


With - the. 
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This paper gives the results of some very 
careful experiments to determine the 
relative efficiencies of different types of 
brakes. In these tests the same type of 
cars was used. ‘These were run in the 
same direction on the same section of 
track under weather conditions as nearly 
uniform as possible. Each car was 
equipped with a recording device for 
measuring the several quantities sought. 
The practical result of these tests was the 
modification of certain types of braking 
apparatus on the cars. 

The second paper of the evening, en- 
titled “Railroad Car Braking,’ by Mr. 
R. A. Parke, of the Westinghouse Air 
Brake Company, was then read. The 
paper gives a sketch of the practical de- 
velopment of brakes in railway service 
and an analysis of the results of investi- 
gations of brake-shoe friction, with par- 
ticular reference to the Westinghouse- 
Galton tests conducted in 1878 by Mr. 
George Westinghouse and Captain 
Douglas Galton upon the London, 
Brighton & South Coast Railway, Eng- 
land. A definition of the requirements 
and limitations of brake efficiency in 
practice is then given, and the loss of 
braking efficiency due to disturbance of 
the normal rail pressures by brake re- 
tardation is considered, with a description 
of the means of compensating for it. The 
peculiar characteristics of the magnetic 
brake are also described. This paper will 
be reproduced in full in the ELecrricaL 
REVIEW. 

The discussion of these papers was very 
interesting, although few new points were 
brought out. President Scott called at- 
tention to the revelations which a scien- 
tific and mathematical study of an ap- 
parently simple problem had brought to 
light. Mr. Parke’s paper was really a 
beautiful mechanical story of the prob- 
lems presented in braking and the means 
of overcoming difficulties. 

Mr. H. G. Stott congratulated both the 
author and the Institute on the excellent 
paper which Mr. Parke had presented. 
The subject had been covered so fully 
that there seemed to be little to be added. 
He could give but little information from 
his own experience, as his work was con- 
cerned with the positive side of the prob- 
lem, namely, that of the power-house. 

Mr. C. O. Mailloux expressed his high 
appreciation of the paper presented. He 
thought that ten years from now this 
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would still be a standard work. In his 
opinion this was not a proper time to dis- 
cusss a paper of this character, as the 
matter therein contained could not be 
thoroughly digested in less than a week’s 
study. The problem of braking, although 
apparently simple, was very complicated, 
as a number of independent variables were 
involved, and for this reason it has been 
impossible to give a typical braking curve. 
He had devoted a good deal of time to 
analyzing braking tests and had not been 
able to secure a typical curve. Mr. 
Keiley’s paper was exceedingly interest- 
ing, as it was a direct attempt to obtain 
braking data. Although it might be im- 
possible to get a typical braking curve, it 
was desirable to get an idea of this, so 
that any accurate data were exceedingly 
welcome. 

Mr. C. Townley gave a brief description 
of some braking tests which had been 
conducted in Boston a year ago. He 
pointed out a number of desirable feat- 
ures of the new method of suspending the 
brake shoes as advocated by Mr. Parke. 
In this system the shoes are placed be- 
tween the wheels of each truck and not, as 
is now generally the case, on the outside. 
With the brake shoes between the wheels 
dirt would, in his opinion, be thrown 
away from the electrical equipment. 

Mr. W. C. Gotshall asked information 
concerning the relative efficiency of quick- 
acting air-brakes and magnetic brakes, 
the relative cost of stopping the train, of 
maintenance, and the effects of the new 
method of suspension upon the equipment 
and the wheels. He had heard that with 
the shoes between the wheels more trouble 
had been experienced at Boston than with 
the previous arrangement. Referring to 
the cost of stopping, tests had shown that 
this was twelve per cent less with power 
brakes than with hand brakes, as in the 
latter case the motormen were apt to 
leave the brake partially on. 

Mr. Parke, replying to the above, stated 
that as yet no reliable data for magnetic 
braking were available, which could be 
compared with the high-speed brake. In 
the former case stops ought to be much 
better, as in addition to the variable press- 
ure applied to the wheels there was the 
added retardation due to the magnetic 
brake itself upon the track. The mag- 
netic brake had not been in service long 
enough to determine the cost of mainte- 
nance. In regard to the method of sus- 
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pending the brake shoes inside, the steam 
roads had found this to give much better 
results. No ill effects on the equipment 
had been noticed in this service, although 
the increased pressure upon the wheels 
would cause a greater wear. This was 
a matter of small import. It is well 
known that the wear of the wheels, due 
to the track, was more serious, and it had 
been found more economical to use the 
brake shoes for truing the wheels than to 
do this in the shop. The electric brake 
required but little attention, although 
there was of course an additional part to 
be taken care of. To the question whether 
this method of suspension had been cov- 
ered by a patent, he said it was not 
patentable 

Mr. E. E. Ries asked whether any in- 
crease of braking effect had been detected, 
due to the magnetization of the rail. Mr. 
Parke replied that no effect had been 
noticed, but no attempt had been made 
to determine this. 

Mr. W. N. Smith gave a brief account 
of some braking tests he had conducted, 
in which the back torque of the motors 
was used to stop the car. He found that 
in many cases the rear wheel of the truck 
was actually driven “backward, demon 
strating the decreased pressure on the 
rail at this point. 

Professor W. S. Franklin called atten- 
tion to the limitations of quantitative 
mathematics in engineering. He used 
as an illustration the problem of deter- 
mining the flow of water in a pipe. He 
thought that it was an impossibility to 
express in exact mathematical terms 
either the loss of head or the flow of 
water, because the system was not in 
equilibrium, as conditions varied con- 
tinually throughout the whole length of 
the pipe. While it was possible to obtain a 
mean value for the flow which could be 
used, no value could be given for the in- 
stantaneous pressure or flow at any point 
in the pipe. In his opinion the braking 
problem was very similar, and it was for 
this reason that it had defied mathemat- 
ical analysis. 

Mr. H. H. Westinghouse called atten- 
tion to another indeterminate quan- 
tity in all such experiments, namely, 
that of the man who works the brake. 
It is-impossible to separate this factor 
from the others. No great amount of 
data on a magnetic brake was at hand, 
because it was desirable first to submit 
the brake to a practical test before mak- 
ing experiments. 

Professor William Esty, in response 
to the president’s request, gave a brief 
account of the enthusiastic manner in 
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which the local section at Lehigh Uni- 
versity had been organized and its work 
carried out. He had found this to be a 
great help in his work, as well as a source 
of inspiration for the students. 

Others who took part in the discussion 
were O. S. Liford, H. A. Foster and W. J. 
Hammer. 


RAILROAD CAR BRAKING. 

BY R 

The braking problem is as old as rail- 
roading, and, in the early conception of it, 
the problem appeared a simple one. Prac- 
tical railroading had no sooner accom- 
plished the motion of trains than the 
necessity for stopping them appeared, and 
it was early perceived that the “adhesion,” 
as it was usually called, or the frictional 
resistance to sliding of the wheels upon 
the rails, through which the wheels con- 
tinue to rotate in spite of considerable re- 
sistance, is the most available retarding 
force. The application of a brake to the 
wheel to excite the retarding influence of 
the rail friction had naturally suggested 
itself, and when, in addition, the simple 
mechanism was provided for manually 
applying the brake to the wheel with suf- 
ficient force, in an emergency, to cause 
the wheel to slide upon the rail, the brak- 
ing problem appeared to have been satis- 
factorily solved. Under the operating 
conditions of railroading then existing, 
the application by hand of brakes to a 
portion of the wheels of a train was ordi- 
narily sufficient for all practical pur- 
poses, and when, in an emergency, the 
brake resistance so acquired was sufficient 
to overcome the rail friction and cause 
the wheels to slide upon the rails, it was 
quite generally conceded that the most 
that could be expected had been accom- 
plished, and a disaster not averted by such 
means was accepted as one of the un- 
fortunate but unavoidable contingencies 
of railroading. This early method of 
controlling the speed of trains has since 
been modified only by the substitution 
of mechanical for physical power in the 
application of the brakes, which has been 
extended to all the wheels, and by so re- 
stricting the pressure of the brake shoes 
that the wheels shall not be caused to 
slide upon the rails; but the diversified 
and intricate character of the influences 
now recognized as constituent elements in 
the efficiency of the power brake, have in- 
volved the subject in much complication. 
The advantage of the use of power, 
under the control of the engineer, for 
promptly’ applying brakes upon all the 
wheels of a train, early became recog- 
nized, and the special advantages of com- 
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pressed air for the transmission of th 
power throughout traing of considershi 
length, established the air-bra : 


ke in 
eminent position. At first the Aaa 
air was stored in a reservoir Upon the 


locomotive and, by means of a line of iron 
pipe, extending throughout the length of 
the train, with flexible hose and coup] 
between vehicles and an Operating valye 
upon the locomotive, it was conducted tp 
the brake cylinder upon each car, by 
which the brakes were applied to the 
wheels through the intervention of yj. 
able rods and levers. The time required 
to convey the necessary volume of com. 
pressed air from the storage reseryoip 
upon the locomotive to all the brake 
cylinders of even a comparatively. short 
train, and the total disability resulting 
from rupture at any point of the air on, 
duit, caused this form of air-brake to 
supplanted by the automatic air-brake, 
in which an auxiliary storage reservoir, 
of sufficient capacity to operate a single 
brake cylinder, was added upon each car, 
Through the operation of a triple-valve 
device, which connects the train pipe or 
air conduit, the auxiliary reservoir and 
the brake cylinder upon each car, admis 
sion of compressed air into the train-pipe 
causes each auxiliary reservoir to become 
charged to operate the brakes, and dis 
charge of air from the train pipe, from 
any cause, causes communication with 
the auxiliary reservoir to be transferrel 
from the train pipe to the brake cylinder, 
whereby a corresponding quantity of com- 
pressed air is discharged from the aui- 
iliary reservoir into the brake cylinder 
By defining the reduction of pressure of 
air in the train pipe, the pressure of the 
brake shoes upon the wheels may le 
graduated to any desired degree within 
the limit established by the ultimate 
equalization of air pressure in the aur 
iliary reservoir and the brake cylinder, 
and accidental rupture of the train pip 
instantly operates to stop the train and 
to prevent further progress without & 
fective repair. In any case, restoratiol 
of the air pressure-in the train pipe ad 
ates the triple valve to reestablish a0 
to the auxiliary reservoir, whereby 1t 8 
recharged with air pressure, and to trans 
fer communication with the brake ¢: 
inder from the auxiliary reservoir to tit 
atmosphere through which the brakes a 
released. 

When the automatic air-brake pet 
employed upon freight trains, it was dis 
covered that, in making a quick stop by 
venting the train pipe at the locomotivt 
the interval of time required to caus ® 
operative reduction of the air pressure 1 
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the train pipe at the rear end of the train 
was so considerable that effective applica- 
tion of the brakes upon the rear cars was 
delayed until sufficient retardation of the 
forward portion of the train had become 
effected to cause a collision with the rear 
cars which damaged and often disabled 
the cars and did violence to the lading. 
To remove this obstacle, the automatic 


air-brake became superseded by the quick- 


action automatic air-brake, in which, 
when a quick stop is desired, each triple 
valve opens a vent in the train pipe in 
addition io the vent upon the locomotive. 
By this means an operative reduction of 
tne air pressure progresses throughout the 


train pipe, of the longest trains, with 
nearly the velocity of sound, and damage 
from the serial character of the applica- 
tion of brakes by compressed air becomes 
practically eliminated. Incidentally, also, 
in the local venting of the train pipe air 


at each succeeding triple valve, the utili- 
zation of this source of power, formerly 
wasted at the engineer’s operating valve, 
was accomplished ‘by conducting the 


vented air into the adjacent empty brake 
cylinder, before it receives the ordinary 
supply provided by the auxiliary reservoir. 


Thereby, ihe ultimate air pressure in the 
brake cylinder is augumented about 


twenty per cent, and the character of the 
application of the brakes in disaster- 
threatening emergencies is further dis- 
tinguished from that in ordinary service, 
where neither the violence nor the power 
of the emergency application is desirable 
or even tolerable. 

While the character of the develop- 
ment of the compressed air-brake has 
thus been chiefly dictated by conditions 
rendered conspicuous by increased length 
of trains, and would hardly have been 
suggested under the conditions to which 
electric railroad operation appears best 
adapted, the high operative efficiency and 
other advantages thereby acquired are 
participated in by short as well as long 
trains, and are therefore of interest in 
dealing with the question of braking in 
electric service. Where even only two 
cars are operated together as a train, the 
automatic feature of the air-brake is still 
essential, in precisely the same way, if not 
in the same degree, as in longer trains, 
and, except where cars are always oper- 
ated singly, the same is true of the in- 
creased ciiciency secured through the 
quick-action feature of the automatic 
brake. 

_ The first systematic or comprehensive 
investigation of the effect of the brakes 
upon the wheels of moving vehicles was 
that of an elaborate series of experiments, 
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conducted upon the London, Brighton & 
South Coast Railway, in 1878, with appa- 
ratus constructed and operated by George 
Westinghouse, under the supervision of 
Captain Douglas Galton, representing the 
Institution of Mechanical Engineers, and 
which are now commonly known as the 
“Westinghouse-Galton” brake tests. The 
ingenuity and perfection of the apparatus, 
and the scientific and unbiased character 
of the experiments, establish this investi- 
gation upon a high scientific plane and 
give its results an authoritative standing 
which has never been impaired or sup- 
planted by subsequent investigations. 
Had the range of these experiments been 
extended but a little farther, the entire 
subject would have been elucidated. In 
fact, while later experiments have demon- 
strated the importance of additional in- 
formation, that information has not yet 
been definitely supplied, and the Westing- 
house-Galton investigation still stands as 
the only reliable source of definite 
knowledge concerning the important 
characteristics of brake-shoe friction. 

More recent investigations have been 
conducted upon a machine devised for 
experimenting upon the friction of brake 
shoes, but their purpose has been to de- 
termine the relative commercial values of 
brake shoes of different materials, rather 
than to supplement the information fur- 
nished by the Westinghouse-Galton tests. 
While such investigations have doubtless 
been useful in indicating the relative ad- 
vantage of different materials for brake 
shoes, and have, perhaps, satisfactorily 
determined, within the limits, the degree 
of efficiency which may properly be re- 
quired of brake shoes, they have added 
to previous knowledge of brake-shoe fric- 
tion only in suggesting certain character- 
istics without furnishing adequate data 
to extend our knowledge of the action of 
brakes in stopping a train. 

The Westinghouse-Galton experiments 
were conducted in a moving four-wheeled 
car, provided with the necessary record- 
ing apparatus, the wheels being steel tired 
and the brake shoes of cast iron, and the 
results of the experiments may be sum- 
marized as follows: The coefficient of 
brake-shoe friction decreases with in- 
creased speeds and, at constant speed, it 
decreases with the increase of the time 
that the surfaces are in contact. The co- 
efficient of friction does not appear to 
increase with increased pressure per 
square inch. When the wheels roll with- 
out sliding upon the rails, the rail fric- 
tion (or adhesion) is unaffected by the 
speed, but declines greatly with sliding 
of the wheels, when it varies inversely 
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with the speed, corresponding with the 
brake-shoe friction, but is much inferior 
thereto. The rail friction is very ma- 
terially affected by the condition of the 
rail, being greatest when the rail is per- 
fectly dry or very wet (as when washed 
by a hard rain) and least when the rail 
is quite moist; but by the use of sand 
upon the rails the effect of moisture is 
practically eliminated. 

The actual variation of the brake-shoe 
friction with increased speeds is very 
regular, beginning with the friction of 
rest (static friction) and declining, very 
rapidly at first, but with continually de- 
creasing rapidity, up to the highest speeds 
of the experiments. The undoubted fact 
that the friction can not vanish for any 
finite speed, considered in conjunction 
with the peculiar character of the decline, 
suggested to the writer that the results of 
the experiments might be properly repre- 
sented by a portion of an equilateral 
hyperbola, and upon applying the theory 
of probability to the mean results, the co- 
efficient of friction is found to be repre- 
sented by the equation 

Lt 0.326 

te 1 + 0.03532 V 
in which V represents the speed in miles 
per hour. The following table shows both 
the computed coefficient of friction from 
this formula and the means of the ob- 
servations up to a speed of 100 miles an 
hour: 




















Coefficient of | Coefficient of 
> Friction, f. | b> Friction, /. 
3 eee eee! A 
D Com- Ob- | g Com- Ob- 

puted. served puted. served. 

ane peee 40 185 140 

0 326 -330 45 126 127 

5 277 273 50 118 116 

10 211 242 55 111 111 

15 213 223 60 105 074 
20 191 -192 65 099 
23 173 - 166 vi 094 
30 158 165 80 -085 
35 .146 142 90 .078 
aes | nee aaa 100 072 











It is worthy of note that the mean ob- 
served result for a speed of sixty miles 
per hour differs materially from the re- 
sult of a law that applies with remarkable 
fidelity to the observed results at other 
speeds. ‘This is perhaps attributable to 
two causes—first, while each of the other 
results (except for the lowest three 
speeds) is the mean of from fifty-four to 
ninety experiments, that for sixty miles 
represents but twelve experiments—much 
the smallest number at any speed—of 
which the maximum observed result was 
0.123 and the minimum was 0.058. The 
other probable cause is that, it having 
been discovered that the coefficient of 
friction is less at high speeds, the pressure 





was much increased at the very high 
speeds to compensate, and it is now known 
that the coefficient of friction is an inverse 
function of the pressure. The mean re- 
sult at sixty miles an hour does not, 
therefore, appear to be fairly comparable 
with those at other speeds, and it has been 
ignored in determining the constants in 
the above formula. 

In the tabulated results of these ex- 
periments, Captain Galton gives the maxi- 
mum and minimum, as well as the mean 
value of the coefficient of friction ob- 
served for each speed. It is observable 
that the maximum values very well fol- 
low a similar law to that above given for 
the means, while the minimum values 
are too irregular to suggest more than a 
general inclination to decline as _ the 
speed is increased. As the maximum 
values correspond more nearly with the 
results of more recent experiments, the 
writer has also formulated them. The 
most probable law is represented by the 
equation. 

_ 0.382 - 
P= 1 0.02033 V | 
and the calculated and observed values 


are given in the following table: 
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The decrease of the coefficient of brake- 
shoe friction from continued contact ap- 
parently follows the same character of 
law as does that from increase of speed— 
that is, the fall is rapid at first, but the 
rate of fall quickly begins to decline. It 
was assumed by Captain Galton that the 
decline of the friction is as the increase 
of the time of contact, but a careful 
analysis of the results shows that it is a 
function of the product of the speed and 
the time, or of the distance through which 
the shoe rubs upon the wheel. It is very 
unfortunate that the observed effect of 
continued rubbing does not extend over 
sufficient time. to permit reliable formu- 
lation. The more recent experiments ap- 
pear to show that, at the same speed, the 
friction becomes constant after a time, 
but it is probable that the coefficient of 
friction continues to yield to the influ- 
ence of continued rubbing throughout 
stops from the highest speeds yet attained 
in practice. In formulating the incom- 
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plete data of Captain Galton, therefore, 
the: purpose is merely to present as com- 
prehensive a view as possible of the coni- 
plexity of the subject, and the results 
must not be accepted as trustworthy for 
practical use. Accepting the conclusion 
drawn from the later experiments, that 
the coefficient of friction remains station- 
ary after some definite period of con- 
tinued rubbing at constant speed, the 
question is still open as to whether the 
stationary point is the same for all speeds 
or is simply a function of the initial co- 
efficient of friction, corresponding to the 
speed and brake-shoe pressure. While 
there is no definite information upon this 
point, beyond the limited observation of 
the Westinghouse-Galton experiments, 
that so far as it goes points to the latter 
view, and all our information suggests 
the probability that the ultimate level is 
different for each different initial coeffi- 
cient of friction. The corresponding 
equilateral hyperbola is therefore repre- 
sented by an equation of the form. 
_I1+hs 
a l+cs 
where f is, as hitherto, the initial co- 
efficient of friction, corresponding to the 
speed pressure, s is the distance, in feet 
through which the surface of the wheel 
has traveled in frictional contact with the 
brake shoe, and h and ¢ are constants. 
Applying the theory of the least squares 
to the observations of Captain Galton 
(except those at a speed of sixty miles an 
hour, which are omitted for reasons al- 
ready given), the values found for h and 
c cause the above expression to become 
_ 1+ 0.000472 s 
f= 7+ 0.002890 5" 

Thus the coefficient of friction, f, for a 
given speed, as indicated in the tables al- 
ready submitted, becomes reduced, after 
the brakes have been applied through a 
distance of 50 feet, to 0.914 f; after 100 
feet, to 0.845 f; after 200 feet, to 0.740 f; 
after 300 feet, to 0.665 f; after 500 feet, 
to 0.563 f; after 1,000 feet, to 4.34 i 
after 2,000 feet, to 0.336 f, and the ulti- 
mate level, which is not yet reached after 
two miles, is 472/2390 f, or about 0.2 /f. 
The later experiments upon the efficiency 
of brake shoes included some temperature 
tests, the results of which indicate that, 
under the conditions of those experiments, 
the stationary level is reached after from 
2,000 to 3,000 feet, and there is good rea- 
son to believe that it is much higher than 
0.2 f. Of the observations employed in 
determining the constants in the above 
expression, none was for a greater dis- 
tance than 814 feet. The larger number 
were for short distances, which thus gave 
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undue weight to the rapidly falling por. 
tion of the curve, and, in the absence of 
more extended observation, no prac- 
tically useful mathematical application of 
this characteristic of brake-shoe friction 
can be realized. As it exerts a very im- 
portant and effective influence upon the 
friction and the rate of retardation dur- 
ing every stop, the impossibility at pres- 
ent of determining the rate of retard 
under varying conditions is 
(To be continued.) 


ation 
obvious, 
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“The How and Why of Electricity,” 


The manuscript for this book was com- 
pleted but a short time before ihe death 
of its author. Charles Tripler Child had 
received numerous requests for a book 
treating on the general theme of electrical 
phenomena and the operation of familiar 
electrical apparatus. It was in response 
to such appeals that he set to work on the 
manuscript which bears the above title. 
He was one who possessed a rare faculty 
of explaining in a most lucid manner those 
things which, burdened with technical 
language, become hard for the unschooled 
reader to comprehend. “The How and 
Why of Electricity” is not a hand-book 
bv any means; it is a charming |ittle story 
told in a vein which the layman can 
readily appreciate, and at the same time 
it is a work from which the professional 
man can gain a great deal of information. 
The book is divided into twenty-three 
chapters and is well illustrated with 
simple line drawings which avoid all com- 
plexity and are easily comprehended. The 
volume contains 128 pages and is printed 
on soft antique paper, finished with 
deckled edges. The binding is of dull 
green cloth, the illuminated title being 
worked in silver leaf. The size is five 
and one-quarter by seven and_ three- 


quarters inches. 

No effort has been spared io make the 
book as attractive as it is valuable, and 
the sentigent which the author inspired 
in all those with whom he came in con- 
tact will, the publishers hope, be per- 
petuated by the little volume which he 
left behind him. ; 

The book sells for $1, prepaid, and is 
published by the Electrical Review Pub- 
lishing Company, New York city. 





Index for the Volume—July to 
December, 1902. 


The index to the volume of the Exgo- 
TRICAL Review for the twenty-six num- 
bers, running from July 5 to December 
27, inclusive, is mailed with every py 
of this week’s issue. ‘This should be pre 
served as a ready reference, and every sub- 
scriber should look out for a copy of this 
index as extra copies can not be secures: 
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MEASURED SERVICE.* 





GEORGE N. BANDY, DES MOINES, IOWA. 


Of all public utilities, gas appears to 
have been the only one charged: for from 
the beginning according to quantity con- 
sumed. Until recently it was a common 
practice, and is yet the custom in many 
slages for water companies to charge ac- 





cording to the number of rooms in a 
house or number of front feet in the lot; 
now the modern praetice is to charge a 


certain rate per 1,000 gallons. It was 
formerly ihe rule for electric light com- 
panies to charge for current according 
to the number of lamps connected, but 


now an up-io-date company charges ac- 
cording to watt-hours or the actual quan- 
tity used. 

The pioneers in the telephone field— 
who, by ihe way, were the various Bell 


licensees—not having at the time the tele- 
phone was first brought into commercial 
use apparatus by which the number of 
calls could be accurately recorded, 
adopted the expedient of charging for the 
srviee an arbitrary rate per month, hav- 
ing a higher rate for business than for 
residence telephones. This practice still 
largely obtains among the independent 
companies, but the Bell licensees are 
breaking away from that custom as rapidly 
as possible; especially is this true in the 
larger cities. 

There are several reasons for making 
the change; it yields a larger income per 
telephone, increases their list of subserib- 
ers and, last but not least, rids their 
patrons of that intolerable nuisance 
known as a dead-head who uses your 
service in many cases more than a regu- 
lar subscriber without paying therefor, 
and 99 times out of 100 not only fails to 
show his appreciation of the convenience 
by thanking the company or subscriber, 
but is loudest in his denunciation of what 
he is pleased to call “the rotten service” 
the company is furnishing. 

Many of the independent companies 
have profited by the mistakes of opposi- 
tion companies, but I am sorry that there 
i a large number who have not made the 
most of their opportunities. We are now 
able to purchase telephone apparatus that 
% far as its signaling and talking 
qualities are concerned, seems .well nigh 
perfect, and is certainly equal if not 
Superior to anything used by the Bell 
licensees. ‘I'his being true, why should 
We hesitate to adopt “measured service?” 
tis certainly fair to both the patron and 


= 


*A paper read béfore'the In: , 
d before’ terstate Independent Tel 
phone Association, Chicago, December 10, 902. ‘ 
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the company, and I see no good. reason 
why the change should not be made. 

For a number of years the word “inde- 
pendent” has had a wonderful influence 
upon the public, and during that time 
they have given us their confidence, good- 
will and money, and are now not only 
requesting, but in many cases are de- 
manding, that they be furnished not only 
with first-class -but modern service, em- 
bodying the latest’ ideas. It is therefore 
plainly a question of the survival of the 
fittest, and if we expect to remain in this 
business it is only too evident that we 
must be continually on the alert for, and 
introduce the latest and most approved 
type of apparatus and inaugurate such 
changes in the handling of and charges 
for, telephone service as seems appro- 
priate and satisfactory to the public. 

I believe that the majority of our sub- 
scribers would welcome a change from 
the present flat-rate system to the “pay 
for what you get” principle. It may be, 
however, that the apparatus for record- 
ing the number of calls is not sufficiently 
perfected to wartant eur making this 
change, but as necessity is the mother 
of invention, I confidently believe that if 
it is shown that the apparatus now avail- 
able for this purpose is not efficient, that 
some one will soon place on the market an 
instrument that will meet our require- 
ments. 

In charging for telephone service on 
the meter basis, it may be necessary, of 
course, to have the subscriber guarantee 
a certain number of calls per month; for 
instance, a residence telephone might 
guarantee twenty-five calls at four cents 
each per month, all in excess of that num- 
ber to -be charged for at three cents per 
call, Business telephones $2 per month for 
forty calls; all in excess of that number 
three cents per call. The guarantee as 
to minimum number of calls per month to 
be varied to suit local conditions. No 
calls to be recorded unless the number or 
party called is obtained. All incoming 
calls free. 

These are merely brief suggestions for 
your reflection. There are various ways 
offered by others for accomplishing a 
similar purpose. An idea laid down by 
a prominent telephone man as long ago 
as 1895 has been adopted for prae- 
tice by a number of telephone com- 
panies. It has later become the rule 
in some foreign countries. It is to 
first charge a flat rate, covering a rea- 
sonable amount for the subscriber’s sta- 
tion maintenance, then a charge addi- 
tional for the service, or a switching rate 
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of so much per call, varying from two to 
six cents for exchanges. 

I understand that here in Chicago the 
new system is based upon a similar idea, 
but the method of applying the rates 
differs. The Chicago company may fairly 
be called the largest prospective exchange 
telephone company in the world. Re- 
cently, after the most elaborate and 
searching preparations, it concluded upon 
what it calls its new policy, of meeting 
the independent and the demands of its 
patrons for lower rates. This so-called 
new policy, I am told, consists in a deter- 
mination to establish message service or 
its equivalent, almost, if not entirely. 

The plan is to require a guarantee per 
month per telephone, and then an addi- 
tional five or ten cents per call on the 
main exchanges. The company operates 
a large number of exchanges outside of 
the main part of the city. These ex- 
changes are sometimes called suburban 
exchanges. For instance, if you are a 
telephone subscriber in Englewood, in the 
southern part of this city, or Rogers 
Park, in the northern part, you must pay 
a flat rate (said to cover a so-called local 
service) of about $30 to $60 per annum, 
then on each call for the main exchanges 
you pay ten cents more. 

I refer to the Chicago telephone serv- 
ice methods because that company is 
known to many as being progressive, and 
we are better acquainted with conditions 
here than in other places where this mes- 
sage service is being adopted. I do not 
go into details, because you may readily 
learn more. by enquiry, but I am not 
averse to adopting any new improvements, 
even if the Bell first shows the public de- 
sire them. 

This subject must have an important 
bearing on our future; we ought now to 
begin to learn all about it. It is possible 
that some here have had actual experience 
with it, and, no doubt, many others can 
give us good ideas or information re- 
garding it. I have thought it best to sim- 
ply call attentien to some of its points 
rather than give specific data at this time. 


—____.<—>-— a 


State Electrical Laboratory. 


An important meeting of the New York 
State Electrical Laboratory Commission 
was held at. Schenectady, N. Y., on De- 
cember 9. State Engineer Bond, Harold 
W. Buck, of Niagara Falls; C. P. Stein- 
metz, of Schenectady, and State Archi- 
tect Hines were present. Plans already 
submitied to the commission were ap- 
proved, and Messrs. Buck and Steinmetz 
reported on the amount of space needed 
for the apparatus which with the. pro- 
posed buildings will cost between $250,000 
and $300,000. The buildings will cost 
about $100,000. The commission decided 
to make a preliminary draft of its report 
to the legislature. 





TOLL RATES.* 


BY H. H. ROBINSON. 


Long-distance, or more properly speak- 
ing, interurban telephone service was es- 
tablished in the early eighties by various 
licensees of the American Bell Telephone 
Company. The rates established for 
service over these lines were not based 
upon the cost of producing it, from any 
information I have been able to secure, 
but rather upon the telegraph rates which 
at that time represented the only com- 
petition. These rates varied in different 
parts of the country from less than one- 
half to one and one-half cents per mile, 
and the time limit varied from five to 
ten minutes, although overtime was 
seldom charged. It was not until the in- 
corporation, by the Bell interest, of the 
American Telephone and Telegraph Com- 
pany that any considerable time and 
thought were given to this most important 
subject. 

In the early nineties a rate convention 
was called by the American Bell Tele- 
phone Company, and delegates attended 
from many of the licensee companies. As 
a result of this convention, and the, vast 
amount of preliminary work which pre- 
ceded it, a standard basis of computing 
rates was adopted, which not only fixed 
the rate per mile and established the time 
limit, but also established the method of 
computing overtime, measuring mileage 
and computing rates so as to avoid the 
odd cent. I will state briefly the main 
features of this schedule. All rates were 
to be based on a charge of one-fifth of one 
per cent per mile per minute. The time 
limit adopted by the American Telephone 
and Telegraph Company was five minutes, 
and the limit adopted by other licensee 
companies was three minutes. In com- 
puting the mileage it was decided that 
the air-line distance would work a great 
hardship upon the companies because of 
the few routes which then existed and the 
roundabout way which nearly every mes- 
sage had to be carried. It was also de- 
cided that pole mileage would work a 
hardship on the patrons who were not re- 
sponsible, and should not be required to 
pay for the failure of the telephone com- 
pany to provide direct facilities. There- 
fore, as a compromise, it was decided to 
use the nearest railroad mileage. Over- 
time was to be computed at one-third or 
one-fifth of the initial rate, according to 
whether a three or five-minute schedule 
was used, and in cases where this method 
of computation produced an uneven 


* A paper read before the Interstate Independent Tele- 
phone Association at Chicago, December 10, 1902. 
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number of cents, the minute rate was 
fixed at the nearest nickel. In order to 
avoid the large number of uneven rates, 
which would exist if rates were based on 
the exact. mileage, the following table was 
prepared : 


6 to 15 

16 to 24 

25 to 35 

36 to 45 

46 to 50 

51 to 60 

61 to 75 

76 to 85 

86 to 90 

91 

The only matter of importance not 
touched on by the rate convention was the 
subject of special rates for night 
and Sunday service, and it was not until 
1896 that the licensee companies adopted 
the half rate night schedule, and it was 
not until 1899 that the American Tele- 
phone and Telegraph Company followed 
suit. 

In the latter part of 1899, or the early 
part of 1900, the American ‘Telephone 
and Telegraph Company changed from a 
five-minute to a three-minute basis for all 
rates on either side of Buffalo and Pitts- 
burg. Rates going from one side of this 
imaginary boundary line to the other side 
are still based on a five-minute period. 

In certain parts of the United States, 
most notably in California, a period of 
ten seconds was introduced and has been 
quite successful owing to the peculiar 


geography of that part of the country and 


the careful way in which the subscribers 
were educated. One-minute rates have 
been introduced in various other parts of 
the country, but have not been success- 
ful, either from a financial or oper- 
ating standpoint. The principal rea- 
sons for the failure of this short 
period to succeed were, first, because of 
the inability of the companies to furnish 
facilities in the shape of direct circuits, 
and second, because of the magnitude of 
the task of educating so large a number 


of subscribers separated into small com- 


munities, each having several centres of 
commercial influence. 

To make this point more clear, I will 
say that, from the very careful study I 
have made of. the subject, the fractional 
minute rate, or even the one-minute rate, 
will never be practicable until toll-line 
companies are able to furnish a sufficient 
number of direct circuits between points 
where it is desirable. to establish such 
rates to promptly handle. the business, 
and also to furnish each direct circuit 
with an operator at either end having no 
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other business ‘to handle. Furthermore 
toll-line patrons will have to be educated 
to the point of either transcribing or 
memorizing their proposed conversation 
before the connection is established. 

I will — try to reply to the enquiry, 
which, without doubt, is uppermost in 
your minds: “How did the rate confer. 
ence arrive at its minute-message mile 
rate of one-fifth of one cent per mile per 
minute?” When I first decided to pre- 
pare this paper I made a strong effort to 
secure from certain officials of the Amer. 
ican Telephone and Telegraph Company 
the minutes of the first rate conference, as 
I preferred to quote from them verbatim, 
I was, however, unable to secure this 
rather important document, and I must 
therefore be content to bricily describe 
the process and line of thought by which 
the initial rate basis, which is now almost 
universally used, was devised. Let us 
create for our purpose a toll-line property, 
consisting of thirty miles of pole line, 
ten miles of which consists of the very 
best construction, forty thirty-foot seven- 
inch, top’ poles to the mile, with an ulti- 
mate capacity of fifty wires and a present 
capacity of twenty; we will suppose that 
the second ten miles represents the aver- 
age construction of thirty twenty-five-foot 
six and one-half-inch top poles to the 
mile, with an ultimate capacity of twenty 
wires and a present capacity of ten 
wires; the third ten miles to consist of a 
twenty-five-foot bracket line, built upon 
the cheapest possible specifications, and 
used presumably as a feeder to reach some 
small town. We wish to discover what 
rate we can safely make per minute- 
message mile and show a profit on our 
investment. Our first section will cost 
us approximately $950 per mile or 
$9,500; our second section will cost ap- 
proximately $500 per mile or a total of 
$5,000; our bracket line $150 per mile 
or $1,500, giving us a total investment 
for this imaginary property of $16,000. 
Figuring interest at five per cent and de- 
preciation at five per cent, our fixed 
charges will be $1,600. Operation and 
maintenance, inéluding taxes and general 
expense, and extraordinary maintenance, 
may be safely figured at ten per cent 
more. We must therefore carn $3,200 
per annum on the $16,000 investment be- 
fore we can show any profit for stock. 
We can not, as in an exchange proposi- 
tion, base our prospective earnings upo? 
our number of subscribers and our aver 
age earning per subscriber, for toll busi- 
ness is strictly a measured service, and 10 
matter how good ‘our ‘facilities: we Ca? 
not handle’ business ‘until it is offered. 
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The telephone day averages from four to 
gven hours’ pay per day, according to 
locality, and from several hundred peg 
counts which I have examined, the cir- 
cuit load varies from one-half message 
per circuit mile per day to three messages 
per circuit mile per day. As we wish to 
be conservative, we must adopt the mini- 


num figures if we would have a safe 
rate. 

Now this little imaginary system of ours 
contains 310 circuit miles. On the basis 
of one-half 2 message per circuit mile per 
lay, we would handle 155 three-minute 
messages per day per circuit mile, and if 
these messages averaged ten miles, as they 
probably would, we would handle 1,550 
message miles per day. To reduce this 
fo minute-mssage miles we multiply by 
3, which gives us 4,650 minute-message 
miles per day, or 1,674,000 minute- 
message miles per year. Now we have 
gen that we must earn at least $3,200 


yer year in order to cover our interest, de- 
preiation, operation and maintenance, so 
by dividing $3,200 by 1,674,000 minute- 
message miles we find that we must 
charge and receive 0.0019. of one cent per 
minute-mess:ige mile. The Bell rate con- 
ference decided upon 0.002 of one cent 
per minute-message mile, and the result 


of our little computation shows that by 
charging that rate we will still have 
0.0001 of one cent per minute-message 


mile to spare on the ‘basis of the most 
conservative figures we can possibly use. 
Please bear in mind that aside from the 
estimated circuit load the figures which I 
have used are selected arbitrarily and 
mean nothing except to demonstrate the 
line of thought. 

This basis of computing rates is being 
wed to-day by nearly all of the larger 
independent toll-line companies and is 
found to be profitable. As to the future, 
it is difficult to anticipate the readjust- 
ments which are bound to come as labor 
and material increase in cost, but, as a 
personal opinion, which you can accept 
for what it is worth. I would say that I 
ielieve that improvements in operating 
ind advances in the art will more than 
offset the increases in construction and 
maintenance. For the present, we stand 
murgent need of uniformity, for there 
Sno one branch of the business where 
the lack of it is so sadly felt as in this 
great question of toll rates. In nearly 
‘ery other part of the business details of 
‘peration have an effect upon the local 
‘tuation only, but their effects on toll- 


line service are as far-reaching as the 
country itself. 


ELECTRICAL REVIEW 


SUGGESTED METHODS FOR IMPROVING 
LONG-DISTANCE TELEPHONY.* 


CHARLES E. HULL, ILLINOIS. 


Improvement is the slogan of this age. 
Especially is this true of telephony. The 
time was when almost any kind of an 
instrument or line would suit the other- 
wise progressive citizen. Any sort of 
communication by spoken words was 
progress, and the poorest and often in- 
terrupted service was readily forgiven. 
Rapid strides are being made in improve- 
ment of instruments and the public is 
fully aware of it. We can but expect that 
they demand better, if not perfect, serv- 
ice. There are many reasons why inde- 
pendent telephone service, ever improving, 
has not reached the highest standard of 
excellence. Nine-tenths in point of num- 
ber of the independent telephone ex- 
changes have been built with the primary 
object of supplying local service and with- 
out any thought on the part of the pro- 
moters of any necessity arising whereby 
they would be called upon to extend their 
lines and procure for their subscribers 
and customers any communication beyond 
that afforded by their limited faculties. 
At the beginning of this enterprise the 
community served and the company fur- 
nishing the service were agreed, and a 
unit as to the objects and uses of a local 
telephone exchange. But soon the people 


of a neighboring town or perhaps country . 


seat, in their casual business with their 
fellows, perceive the advantages gained by 
their friends or perhaps rivals across the 
prairie, and forthwith over night plans 
were laid for the construction and oper- 
ation of the Blankville independent tele- 
phone exchange. Soon it was discovered 
that, although striving to outdo each 
other, both commercially and _ socially, 
these adjacent communities must have op- 
portunity to reach each other quickly. 
According to the advertisements in some 
public places that we may read while we 
impatiently wait for the answer to our 
call—the mail is quick, the telegraph is 
quicker, but the telephone is quickest. 
For this reason a connecting telephone 
line is proposed. It is hurriedly built. I 
say hurriedly for the reason that addi- 
tional facilities for communication between 
existing plants invariably bring a host 
of clamoring people who want their tele- 
phones installed instantly. Once the tele- 
phone habit has taken hold of a com- 
munity there is no way to check it except 
by bad equipment, poor service and gross 
inattention to the wants of the people. 








* Paper read before the Interstate Independent Tele- 
phone Association, Chicago, December 9, 10 and 11, 1902. 
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Emulating the example of the pros- 
perous farmer in his endeavor to buy all 
the land that joins him, managers and 
patrons join in the effort to reach sur- 
rounding communities. The undertak- 
ing is laudable and popular. Lines are 
built that answer for the time, and the 
interested communities are happy and 
contented. The work goes merrily on. 
The circle widens and all goes well until 
its outward boundaries touch and overlap 
a similar telephone system. 

The two systems are joined at perhaps 
some out-of-the-way place without any 


‘thought of the consequences, and an- 


nouncement is made that a system is ready 
for “through” business with the other. 
Satisfied subscribers vanish. There seems 
to be no call for the service now asked 
for prior to that time. But now that it 
is within reach it must be furnished. 
Any up-to-date manager can read the 
handwriting on the wall. He must not 
be weighed in the scales and found want- 
ing. It is useless for him to explain that 
the fault is at the other end of the line. 
Whatever it is, it must be remedied. It 
matters not if the remedy involves the 
expenditure of more than his plant can 
comfortably afford; it must be done. The 
high-sounding title and the far-reaching 
import of the subject under such a title 
are calculated to mislead. The manifest 
inadequacy of sufficient suitable means 
of telephonic communication between in- 
dependent exchanges within our associa- 
tion prompts the subject. The primary 
object of the suggestions offered will be 
looking more to the ways and means of 
securing the needed better “local” long- 
distance communication rather than 
purely “long-distance” telephony. There 
is but one solution to the latter problem. 
One company or a system of connecting 
companies must furnish such service to 
the independent field. Until the independ- 
ent movement obtains sufficient foothold 
in the larger commercial centres, pro- 
vision must be made, more or less local 
in its nature, for carrying “local” long- 
distance messages, and especially such 
cases as I mentioned at the outset. For 
instance, in my own state of Illinois, there 
is hardly a line out of the chain of inde- 
pendent exchanges from Egypt to the 
Wisconsin line, or from the banks of the 
We can each 
of us: hold communication with our 
neighbor on either hand, and perhaps 
with our neighbor’s neighbor, but beyond 
that we must resort to the unsatisfac- 
tory practice of repeating the message. 
What shall be done? My many letters of 
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enquiry directed to many exchange man- 
agers brought no satisfactory solution or 
answer. Strong companies are occupying 
the larger inland cities of the states. How 
are the smaller inland cities and towns to 
reach them satisfactorily ? The composite 
ideas to my enquiries seem to be embraced 
in the following three propositions, 
namely : 

First—That the present system of lines 
connecting individual exchanges be con- 
tinued and improved. 

Second—That companies be formed 
along a given route to build metallic 
standard construction lines to operate in 
conjunction with the already established 
exchanges. The stock in the company to 
be subscribed by connecting systems. 

Third—That encouragement be given 
to the formation of entirely independent 
long-distance companies which will con- 
nect on favorable terms with individual 
exchanges. 

I present these three ideas to the con- 
vention for discussion. The general 
sentiment seems to be that whichever of 
these ideas seems to be best, or a combina- 
tion of the three, will be readily adopted 
bv all concerned, other than building 
standard construction. The most. prac- 
tical suggestion for improving present 
conditions is that new lines be run under 
present conditions on the same poles as 
now with no telephones on, and that these 
lines terminate in open jacks on the re- 
spective switchboards of the different 
companies or stations. All calling should 
be done over present lines. When a so- 
called through message is to pass several 
switchboards, operators are to be notified 
to connect the new line by means of these 
open jacks. This would be at best a 
makeshift, but certainly would be a vast 
improvement on present conditions. 

The second plan presents some com- 
pliéations which will be hard to overcome. 
The theory is a good one. It seems to me 
that practice will demonstrate that it will 
be a difficult matter to adjust the dif- 
ferent ideas and conditions which will be 
brought into such an organization. It 
would seem strange if any two stock- 
holders in such a company would come 
under similar circumstances. It is not 
my province to discuss these matters, but 
I hope they will be brought out in the 
discussion which follows. 

The practical system for the advance- 
ment of the independent telephone move- 
ment, it seems to me, would be a combi- 
nation of the three ideas above suggested. 

There is a great deal of purely local 
telephoning that is offered subscribers so 
cheaply that no long-distance company 
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could undertake it. Under this head comes 
free county service. Lines-of the long- 
distance company could be run to ‘the 
main office of such a company with the 
understanding that all incoming lines 
from other stations be of standard con- 
struction. Better still, the long-distance 
lines should touch each exchange. 
Through business should be given the 
long-distance company direct, and local 
business remains with the home company. 

Conflicting interests are so diversified 
and individual wants so varied that the 
best thought of the best men among us will 
be necessary to bring order out of chaos. 
The betterment of existing facilities for 
the transmission of messages will not 
accomplish all of the results desired. We 
must adopt some definite plan of action 
and have better facilities for the settle- 
ment of our accounts and (I am sorry to 
relate) our differences, together with a 
board whose business it is to adjust all 
these things. These last-mentioned mat- 
ters, of course, do not concern the general 
public, but they are of vital interest to us. 
We should be the people who are en- 
deavoring to lead the movement into a 
sound business policy. By so doing, we 
will gain the confidence of the financial 
world and thereby be enabled to make all 
the necessary improvements to our plants 
so that we can give to the public the best 
service known in the science of telephony. 

> 


National Electric Light Association. 


Since the passing of the rule at the 
convention in Cincinnati increasing the 
initiation fee and membership dues in 
the National Electric Light Association, 
there has been a most important addition 
to the roll. The list of names has been 
doubled since the convention in June, 
there having been added 180 new names 
to the register. The most recent appli- 
cations for membership are as follows: 

Franklin Falls, N. H.—Franklin Light 
and Power Co. 

Lambertville, N. J.—Hunterdon Elec- 
trie Co. 

San Francisco, Cal.—The 
Electric Company of California. 
Victor, Col.—Pikes Peak Power Co. 

Phenix, Ariz—Phoenix Light and 
Fuel Co. 

San Leandro, Cal.—Suburban Electric 
Light Co. 

Lewiston, Ida.—Lewiston Water and 
Power Co. 

Hillsboro, Ill.—Hillsboro 
Light and Power Co. 

Saginaw, Mich.—Bartlett Illuminating 
Co. 


Standard 


Electric 


Vol. 41—No, 96 


Ann Arbor, 
and Power Co. 

Marshfield, Ore-—M 
Co. 

Fort Smith, Ark.—Fort Smith & Van 
Buren Light and Transit (Co, 

Oneida, ‘N. Y.—Madison County Gas 
and Electric Co. 

Idaho Springs, 
Electric Co. 

Idaho Springs, Col.— The Consolidated 
Gem Mines Co., electrical department, 

Southampton, N. Y.—The Southamp- 
ton Electric Light Co. 

Paris, Tex.—Paris Light and Power 
Co. 

Prescott, 
tric Co. 

Grand Forks, N. D.—Grand Forks Gas 
and Electric Co. 

Pheenixville, Pa.—Schuylkill Valley 
Illuminating Co. 

Wausau, Wis.—Wausau Electric Co, 

Port Huron, Mich.—Port I{uron Light 
and Power Co. 

Paducah, Ky.—Paducah City Railway. 

Brandon, Vt.—Neshobe Electric Co. 

Binghamton, N. Y.—Binghamton 
Light, Heat and Power Co. 

Helena, Mont.—Helena 
Traction Co. 

Dover, N. J.—Dover Electric Light Co. 

Suffield, Ct.—Village Water Co. 

Thomasville, Ga—Thomasville 
tric Light and Gas Co. 

Keeseville, N. Y.—Keeseville Electric 
Co. 

Chelsea, Mass.—Chelsea Gas Light Co. 

Santa Fe, N. M.—Santa Fe Water and 
Light Co. 

Alpena, Mich.—Alpena Electric Light 
Co. 

Unionville, Ct—The Union Electric 
Light and Power Co. 

Peekskill, N. Y.—Peekskill Lighting 
and Railroad Co. 

Columbus, Kan.—The Columbus Elec- 
tric Co. 

Pittston, Pa.—Citizens’ [lectric Illu- 
minating Co. 
Vergennes, Vt.—vVergennes Electnie 
om. ° 

Brunswick, Me.—The Brunswick Elec- 
tric Light and Power Co. 

Portland, Me.—Consolidaied Electric 
Light Company of Maine. 

Litchfield, Ct—The Litchfield Elec 
tric Light and Power Co. 

Lexington, Mass.—Lexington Gas & 
Electric Co. 

Ontario, Cal.—Ontario Power Co. 

New Lisbon, Ohio—The New Lisbon 
Gas Co. 

Aylmer, Quebec—Hull Electric Co. 


Mich.—Washtenay Light 


arshfield Lighting 


Col.— The Cascade 


Arizi—The Prescott Elec. 


Light and 


Flee- 











December 27, 1902 


THE DESIGNING OF TELEPHONE 
APPARATUS—XII. 





BY W. A. TAYLOR. 





The following are the dimensions of 
gome repeating coils made by some of the 
prominent telephone manufacturers in 
this country. 

The first coil to be mentioned is wound 
after the manner of Fig. 31. Diameter of 
wre 0.75 inch, made up of No. 26 an- 
nealed iron wire, 14.5 inches long, and 
pent back over the spool after winding. 











Fig. 31. 


Iusulation thickness between coils and 
next to cor’. one-thirty-second of an inch 
of paper. |.cngth of winding space five 


inches, depi!: of winding space 0.625 inch. 

Coil A, -.700 turns, 2.67 ohms, No. 
% 8. S. C. wire; coil B, 2,700 turns, 36 
ohms, No. 26 S. S. C. wire; coil C, 2,700 
turns, 45.5 ohms, No. 26 8. S. C. wire; 
coil D, 2,700 turns, 56.5 ohms, No. 26 
8. 8S. C. wire. Resistance of the primary 
$3.2 ohms, 5.400 turns; resistance of the 
secondary 81.5 ohms; 5,400 turns. 

This coi! was made especially for ring- 
ing and showed great efficiency in that 


direction; 1i was also exceedingly good 
for talking purposes. This made a very 
large and heavy coil and was expensive 
tomake. !t also had the trouble of cross- 


tak in a wreat degree, so that an iron 
shell had io be provided for it. 

The following is a smaller coil made 
bv the sane firm which was just as good 
for talkin purposes, but was fifteen per 
cent poorer for ringing purposes. Size 
of wire, No. 29 S. S. ©.; length of 


winding space, four inches; depth of 
winding space, one-half inch ; diameter of 
core, 0.75 inch, made up of No. 26 an- 
healed iron wires thirteen and one-half 


inches lony. bent back over the outside as 
above. 

Coil A, 2.400 turns, 44.5 ohms; coil B, 
*400 turns, 55.5 ohms; coil C, 2,400 
tums, 65.5 ohms; coil D, 2,400 turns, 
‘5 ohms. Primary, 4,800 turns, 120 
ohms ; secondary, 4,800 turns, 121 ohms. 

A coil with the windings consisting of 
four parallel wires was of the following 
limensions: Length of winding space, 
four inches : depth, one-half inch; diam- 
eter of core, 0.75 inch; length of core 
Wte 13.5 inches No. 26 annealed iron, 
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bent back and lapping over the outside 
of the coil. Number of turns each wire, 
2,000; resistance, 52 ohms, and size of 
wire No. 29 double silk-covered wire. 
Resistance of primary and secondary, 104 
ohms and 4,000 turns. This has a ring- 
ing efficiency about twenty per cent less 
than that of the largest coil above men- 
tioned and talked fully as good as the 
best. ' 

The following coil is intended solely 
for talking and gives the very finest re- 
sults. It shows how much smaller a talk- 
ing coil may be than one intended for 
ringing. This coil is also very efficient 
when used for central energy purposes. 
Length of winding space, one inch; 
depth of winding space, 0.375 inch; diam- 
eter of core, 0.375 inch; length of core, one 
and three-quarters inches; size of core 
wire, No. 26 annealed iron; size of wire 
with which it is wound, No. 32 single silk 
insulated. This coil is also wound with 
the concentric coils, as in Fig. 31. 

Coil A, 977 turns, 10 layers, 22 ohms; 
coil B, 977 turns, 10 layers, 31 ohms; 
coil C, 977 turns, 10 layers, 37 ohms; coil 
D, 977 turns, 10 layers, 45 ohms. Pri- 
mary, 1,954 turns, 20 layers, 67 ohms; 




















Fra. 32. 
secondary, 1,954 turns, 20 layers, 68 
ohms. 

After winding, the coil is slipped into 
an iron shell and the ends closed with 
iron discs«- The -tetal- diameter of the 
shell is one and five-eighths inches and 
its length one and seven-eighths inches. 

It is, of course, not necessary to have 
an iron shell to cover the repeating coil, 











Fig. 33. 


except where two or more are to be placed 
together closely. If the coils can be sep- 
arated by a foot or more the necessity for 
the shell disappears. 
THE SWITCHBOARD. 

The apparatus for the making of 
connections between the different lines 
of an exchange is the most im- 


ssl 


portant part of the system. Because 
of the constant usage of the different 
parts of the switchboard, they must be 
made electrically and mechanically as 
nearly perfect as possible. The insula- 
tion must be first class and, at the same 
time, mechanically strong. Each part 
must be made accessible and so that it 
may be easily replaced. This is necessary 
because the majority of those who take 
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Fie. 34. 











care of the apparatus are not sufficiently 
skilled workmen to do a good piece of 
work. 

THE DROPS. 

There are a number of different 
styles of drops used in switchboards 
now made, but undoubtedly the tubular 
drop is the best type yet designed. 
It presents an almost perfect mag- 
netic circuit, occupies but little space 
and can easily be handled without danger 
of injuring the wire of the winding. Fig. 
32 shows a sketch of this style of drop. 
The tube A is of iron or, what is-just as 
good, mild steel. This is generally made 
of screw stock bored out. Some firms are 
using drawn shells with great success. 
These latter make a first-class tube and 
are quite cheap, especially for the larger- 
sized tubes. Where automatic screw ma- 
chines are used and the size of the bore 
does not exceed five-eighths of an inch it 
has generally been found cheaper to bore 
the shells than to draw them. These 
shells, in either case, must be thoroughly 
annealed after the manner similar to that 
described in a former paper. These tubes 
or shells should have as great a diameter 
as is consistent with a reasonable-sized 
switchboard, in order that a maximum- 
sized magnet coil may be inserted. In 
general usage the outside diameter of the 
tubes vary from three-fourths to one inch 
with a wall one-sixteenth or three-thirty- 
seconds of an inch. The length gen- 
erally approximates three times the diam- 
eter. The armature, B, is almost always 
the shape shown in Fig. 34. The exten- 
sion at the top being made to receive the 
hook rod, C (Fig. 32), and the pivot 
screws, D. The pivot screws are pointed 
and project into holes, E (Fig. 33), in 
the edge of the armature. These holes 
should be placed a little in front of the 
centre of the edge of the armature, so 
that the stock of the armature will have a 
greater tendency to balance the hook rod. 
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St. Gilles Electric Power and Luttiches 


HE electrical installation of the 
T “Société Nationale des Chemins 
de fer Vicinaux,’ of Brussels, 
was installed by the Maschinenfabrik 
Oerlikon recently and is now in oper- 
ation. The arrangement of the St. 
Gilles central power station may be 
noted from the accompanying _ illus- 
tration of the interior. The power-house 
covers an area of 1,315 square metres, of 
which the engine room occupies 401 
square metres and the boiler room 598 
square metres. 

The floor level of the engine room is 
four metres higher than the boiler room, 
the former being placed two metres 
higher than the ground level and the 
latter two metres below the outside level 
in order to facilitate the coal and water 
supply as well as the connections for the 
latter. 

In the engine and dynamo room there 
are installed three direct-connected units, 
the engines being of the horizontal tan- 
dem-compound type. The steam gener- 
ating plant consists of four boilers, of 
which one is held in reserve. The coal is 
carried from the storage room to the 
boilers in automatic coal cars operating 


By Frank C. Perkins. 
power being used. The shafting of the 
repair shop is driven by a seventeen-horse- 
power motor from the 550-volt circuit, 
the speed of the motor being 760 revolu- 
tions per minute. 


Street Railway. 


constructed by the Société Anonyme de 
Chaudronnerie et Fonderie | 
and have a heating surface of | 
metres and designed for 
nine atmospheres. 


slegeoizes 
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The smokestack is thirty-six metres 
high and 2.15 metres in diameter, the 
opening being 1.55 metres in diameter. 
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on a narrow-gauge track. The boiler 
room and engine room are lighted by 120 
incandescent lamps and eleven aré lights, 
and the workshop is equipped with lathes, 


drills and other machine tools, electric 


The Galloway boilers operate at a steam 
pressure of 8.5 atmospheres with a nor- 
mal output of 1,500 kilogrammes of 
steam and a maximum of 2,250 kilo- 
grammes per hour. The boilers wére 


metres in diameter and 10.4 metres long, 
The two heating tubes are 825 nilli- 
metres in diameter, and the dome has a 
diameter of 825 millimetres. Each boiler 
has eighteen Galloway tubes, and Siemens- 
Martin sheet iron is used, the bottom of 
the boiler being constructed of material 
twenty-two millimetres in thickness and 
the balance nineteen millimetres in thick- 
ness, while the fire-tube wall is fifteen 
millimetres thick and the dome wall four- 
teen millimetres, the bottom of the dome 
being of cast iron forty millimetres in 
thickness. 

The Green economizer has 288 tubes 
in three groups. Rain water is used for 
feeding the boilers in connection with the 
city waterworks and the “La Haye” coal 
mine drainage for condensation purposs. 
The feed water is heated to a temperature 
of eighty degrees Celsius, and pumped by 
two Worthington pumps, having each a 
capacity of eighteen cubic metres pet 
hour, one being held in reserve. 

The engine equipment consists of three 
horizontal tandem-compound engines di- 
rectly coupled to direct-current, shunt- 
wound generators. The engines are 
worked condensing and are supplied with 
Corliss-Bonjour valve gear. The engines 
were constructed by the Société Anonyme 
des Anciens Ateliers de Construction Van 
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den Kerehove of Ghent. The ‘diameter of 
the high-pressure cylinder is 430 milli- 
metres.-and the-low-pressure cylinder 
measures 740 millimetres in diameter, 
while the stroke of the engine is 1,000 
millimetres in length and the speed 120 
revolutions per minute. The steam jacket 
of the high-pressure cylinder is heated by 
fresh steam and the low-pressure cylinder 
by dry steam from the high-pressure cyl- 
inder. The air pumps-are located -below 
and are driven from the flywheel. The 
engines each developed 320 horse-power 
at a pressure of eight atmospheres and 


fourteen per cent cut off and a useful 
output effect of eighty-six per cent, while 
550. horse-power is obtained with a 
twenty-eizht-per-cent: admission and 91.5 
per cent useful output effect. The steam 
consumption, with a normal pressure and 


320 indicated horse-power at normal 
speed, is 5,800 kilogrammes per hour 
with the injector water at fifteen degrees 
centigrade. 

The continuous-current generators are 
directly coupled to the steam engines by 
flexible couplings, and the dynamos are 
shunt wound, as they are used in connec- 
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minute, and the laminated iron armature 
core has 506 slots, in each of which there 
are two copper bars, of a cross-section of 
3.5 millimetres by 13 millimetres and 














CHIMNEY AND CooLtInc Tower, St. GILLEs 


STATION, BRUSSELS, BELGIUM. 
5.5 millimetres by 15 millimetres. At an 
output of 250 kilowatts and normal speed 
the current developed by the armature is 
460 amperes. 
The commutator of this machine has 
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-copper bars 620 kilogrammes and the 


commutator segments 320 kilogrammes, 
making a total weight for the armature 
of 8.8 tons or more than 17,000 pounds. 
These machines when supplied with 370, 
415 and 465 horse-power by the com- 
pound engines at normal full load and 
overload develop at a speed of 120 revo- 
lutions and a pressure of 550 to 600 volts, 
250, 280.and 315 kilowatts and at full 
load (250 kilowatts), have an efficiency 
of ninety-two per cent. With half load 
the machine has an efficiency of eighty- 
seven per cent, and at two-thirds load an 
efficiency of ninety per cent. 

The total efficiency of the electrical 
and steam units of this plant from the 
indicated output at the steam cylinders 
to the terminals of the generators is 
eighty-three per cent at full load and 
eighty-one and eighty-seven per cent at 
two-thirds load and one-half load, re- 
spectively. 

Near the switchboard of this plant 
there is located a motor-generator set of 
twelve kilowatts capacity, for use as a 
booster in charging the storage batteries. 
The motor operates upon the 550-volt 
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tion with a storage battery plant. The 
pressure of these machines may be regu- 
lated by hand from 550 volts to 600 volts, 
and they are constructed to stand an over- 
load of twenty-five per cent for several 
hours, the normal capacity of each ma- 
chine being 250 kilowatts. The efficiency 
at full load is ninety-two per cent. The 
ynamos are of the Oerlikon multipolar 
‘ype, the armature being 2,000 milli- 
metres in diameter and the core width 
{00 millimetres. The machine has eight 
poles and operates at 120 revolutions per 


506 segments, the width being 130 milli- 
metres, while the diameter is 1,400 milli- 
metres and there are eight sets of brushes, 
four in each set. The field poles are of 
cast steel 380 millimetres in diameter, 
and each of the shunt-wound coils has 
1,500 turns of copper conductor, having 
a section 2.8 millimetres by 3.2 milli- 
metres. ‘The total weight of the field 
magnets is 6,500 kilogrammes for the 
cast steel and 1,150 kilogrammes for the 
copper, while the armature laminated 
iron weighs 4,700 kilogrammes, the 


power cireuit and has a capacity of four- 
teen horse-power, while the generator of 
the group, driven at a speed of 1,200 revo- 
lutions per minute, supplies a current of 
from 30 to 200 volts pressure, an insu- 
lated elating coupling being used in their 
direct connection. 

The front and rear of the switchboard 
at this plant, as well as the details of con- 
struction and connections, may be seen 
in the accompanying engravings. 

The accumulator installation is 2.6 
kilometres from the power-house, and 
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consists of 270 elements of a capacity of 
290 ampere-hours when discharged at a 
300-ampere rate. The voltage at the 
power-house is from 580 to 600 volts, 
while at the storage battery plant the 
pressure is regulated by the accumulators 
to from 540 to 550 volts. 

The electrically driven transfer table 
in the car barns has a capacity of twelve 
tons and is twelve metres long. It has a 
speed of operation of forty metres per 
minute when fully loaded. It is driven by 
a nine-horse-power electric motor having 
a speed of 750 revolutions per minute, 
which receives its current from the 550- 
volt circuit. The weight of the appara- 
tus complete is 14,000 pounds. 

The power-house is operated day and 
night, and the staff consists of nine men, 
including two engineers, two assistant en- 
gineers and a chief engineer, as well as 
machinists and helpers. The total cost 
of the plant, excluding the building, was 
500,000 francs. 

oe 
Revision of the National Electrical 
Code. 


A conference was held in New York, 
December 9 and 10, at which the rules 
and requirements of the National Board 
of Fire Underwriters for electrical wiring 
and apparatus were carefully considered. 
The conference was made up of advisory 
committees from the American Institute 
of Architects, the American Institute of 
Electrical Engineers, the American So- 
ciety of Mechanical Engineers, the Amer- 
ican Street Railway Association, the Fac- 
tory Mutual Fire Insurance Company, the 
National Association of Fire Engineers, 
National Electric Light Association, 
Underwriters’ National Electric Associa- 
tion, representing the National Board of 
Fire Underwriters, and the National Elec- 
trical Contractors’ Association. The 
whole ground was very thoroughly gone 
over, and although ‘fio radical changes 
were made in the code, some minor alter- 
ations were adopted. A number of these 
were suggested by the advisory committee 
from the National Electrical Contractors’ 
Association, which was called in for the 
first time at this conference. Official 
action in regard to rules for the regula- 
tion of the location and construction of 
extra high-pressure lines was, by request 
of the committee of the American Insti- 
tute of Electrical Engineers, deferred, as 
the committee stated that new evidence 
was being submitted and it had not had 
time to give the matter the consideration 
which it deserved. The opinion that has 
been expressed in many quarters, that the 
National Board of Fire Underwriters 
could have no jurisdiction in this matter, 
was not concurred in by the conference. 
It is stated that the new code will prob- 
ably be issued within the next six weeks. 
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Electrical | 
Patents 
The General Electric Company has ob- 
tained control of two patents issued on 
rectifiers, devised by Mr. Harold W. Buck, 
of Schenectady, N. Y. The inventions re- 
late to methods of rectifying alternating 
currents, and have for their objects the 
attainment of such advantages as flow 
from a sparkless commutation of the alter- 
nating current. In rectifying alternating 
currents a commutator of well-known 
form is commonly employed, the function 
of which is to transpose the connections 
of the alternating-supply circuit with the 
work circuit as often as the current in the 
supply circuit changes: sign, the result of 
which transposition is that the current in 
the work circuit is unidirectional, while 
that in the supply circuit is alternating. 
This transposition or commutation may 
take place in either of two ways. The 
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METHOD OF RECTIFYING ALTERNATING 
CUBRENT. 
supply circuit may either be wholly dis- 
connected from the work circuit and then 
connected thereto, with the terminals re- 
versed, or the commutation may take 
place by momentarily short-circuiting 
the supply circuit, as in the case where 
the commutator brush or brushes overlap 
the segments connected to the supply ter- 
minals. In the latter case, upon breaking 
the short-circuit by further rotation of 
the commutator, the supply terminals are 
connected in the reverse sense to the work 
circuit. In either of these cases, however, 
if the circuit be at all reactive, sparking 
will take place at the time of commuta- 
tion. In the case where the supply circuit 
is first broken before reversing its con- 
nections sparking will take place, even 
though the break be made at the precise 
instant when the current passing has 
reached its zero value, and this because of 
the fact that the impressed electromotive 
force, being out of phase with the current, 
is acting at the instant of break and 
causes the current to jump across the in- 
tervening space a8 soon as the terminals 
are separated, rather than pass the alter- 
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native path formed by the inductive work 
circuit. The action is similar in the cage 
where the supply terminals are. short. 
circuited before being reversed, Upon 
breaking this short-circuit, current’ will 
jump across the intervening space formed 
as the terminals are being separated, 
rather than overcome the impedance of the 
reactive work circuit. A rectifying-com- 
mutator of the character referred to will 
not operate sparklessly without adjune. 
tive devices except in the case of smal] 
currents flowing in non-reactive circuits 
It is the object of these inventions to do 
away with this objectionable sparking and 
to accomplish the same without either 
breaking the work circuit or short-circuit. 
ing the terminals of the supply cireuit, 
In carrying out this object a plurality of 
equal and similar sources of alternating 
electromotive force is made use of, prefer- 
ably of such nature that the «lectromotiye 
force of each source is in the same phase, 
One of these sources is first connected into 
the work circuit, and after operating until 
its electromotive force has passed through 
its predetermined range and becomes 
zero, another source, with it’ terminals 
reversed, is then connected into the work 
circuit in parallel with the first source, 
Upon the hypothesis that the work circuit 
is reactive the current in the source vill 
not follow the impressed electromotive 
force, but will either lag behind or be 
advanced in phase with respect to the im- 
pressed electromotive force, so that when 
the impressed electromotive force becomes 
zero there will at that instant be a cur- 
rent flowing in the source of a value de- 
pending upon the amount of reactance. 
The second source of electromotive force 
is connected with the first in a direction 
such as to oppose a continuation of the 
flow of current in the first coil in its 
original direction after its impressed 
electromotive force has changed sign. It 
should be remarked that the two sources 
of electromotive force, although in paral- 
lel when considered with respect to 
the work circuit, are in series when 
considered with respect to cach other. 
If the circuit of the first source be 
interrupted within the interval occurring 
between the instant when its impressed 
electromotive force becomes ZT0 and 
when its current becomes zero, an Ir 
duced electromotive force in the same di- 
rection as the current will be produced 
of a value roughly proportional to the 
value of the current. Within the mm 
terval mentioned the current of the first 
source decreases to zero, while the im- 
pressed electromotive force of the second 
source increases from zero. point may 
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therefore be found where the induced elec- 
tromotive force, due to disconnecting the 
gource-at the value which its current then 
has, 8 exactly equal and opposed ,to the 
resultant. of the impressed electromotive 
forces of the sources, OF, in other words, 
p-the impressed electromotive force in 
the local circuit. If at this instant the 
jerminals of the first source be discon- 
nected no sparking will take place, be- 
cause of the balanced electromotive forces 
hen existing. Acting on the principle 
outlined, the inventions consist in con- 
necting one source of electromotive force 
ip the work circuit before another source 
is disconnected therefrom and causing 
the disconnection to take place at an in- 
stant such that the electromotive force 
due to disconnecting the source is ap- 
proximately equal to the impressed elec- 
tromotive force in the local circuit. 
Messrs. Edward Weston, of Newark, 
and Adelbert O. Benecke, of Vailsburg, 


























Recordin’; ELECTRICAL, MEASURING INSTRU- 
MENTS, ° 
. N.J., have obtained two patents on re- 
cording eletrical measuring instruments, 
which are direct improvements upon in- 
stuments patented by Mr. Weston in 
1893. The first invention has for its ob- 
jects, first, to provide means whereby an 
Increased range of record may be effected, 
and in such manner as to make a perma- 
nent record of relatively small changes 
tither of differences of potential or of 
current flow or of the work being done in 
an electrical! circuit, according to the type 
of instrument employed; second, to pro- 
vide novel ineans whereby the recording 
‘tylus may be driven by a rotary movable 
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armature capable of making either a frac- 
tional part of a revolution or a number of 
revolutions in either direction and in such 
manner as to give to said stylus wide 
ranges of movement over the record- 
receiving surface or sheet; third, to pro- 
vide a power-driven recording mechanism 
in connection with instruments like those 
disclosed in the before-mentioned patents 
in which the record shall be placed upon 
a record sheet or surface on rectangular 
coordinate lines and in such manner that 
the spaced coordinates of the record as 
to time and as to quantity or potential or 
the work done shall bear a definite or 
fixed relation to each other; fourth, to 
combine with motor-driven part of the 
recording instrument a dampening de- 
vice, which will instantly check the move- 
ment of the rotary part thereof, and hence 
the movement of the stylus when the pro- 
pelling part is disconnected from the 
working source which drives it; fifth, to 
provide an armature core for the arma- 
ture that drives the recording stylus 
which shall be of such a nature as to start 
and stop instantaneously on connecting or 
disconnecting the working'current through 
or from the coils thereof, thus making 
the instrument far more accurate in its 
recording function than was possible with 
the instruments disclosed in the before- 
mentioned patents. In each of the origi- 
nal instruments there is a vibrating re- 
cording arm which carries a stylus or 
pointer at its free end, said stylus being 
adapted to move over a record divided 
into coordinate lines indicating hours and 
amperes or volts, according to the type of 
instrument used. With such an instru- 
ment, however, it became necessary to 
vary the relation of the coordinate lines 
of the record representing amperes or 
volts in order to compensate for the an- 
gular variation of the recording stylus at 
the extreme limits of its movement. The 
present improvements are designed to 
overcome these objecti ns and to provide 
an electrically controlled recording in- 
strument which shall give accurate 
records of differences of potential or 
changes of current or the rate of doing 
work in a system of electrical energy and 
of the time when such changes took place. 
In the second case the invention has for 
its object to provide an electrically con- 
trolled instrument adapted to be used 
with a measuring instrument, the mov- 
able part of which is controlled by a vari- 
able force, as the tension or torsion of a 
spring, and in such manner that the in- 
dex needle of the instrument shall always 
be caused to return to a definite starting 
point, as the zero point, after any change 
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has been imparted to it by the force to be 
measured. Such instruments have a very 
extensive use in the arts in connection 
with instruments of precision—such as 
electrical measuring instruments, barom- 
eters or instruments generally—the mov- 
able parts of which are controlled by the 
application of a continued torsional force. 

Mr. Russell Spaulding, of New York 
city, has patented a process of forming 
conducting cables. He first forms a core 
from a plurality of fine wirés. This is ac- 
complished by braiding the cores about a 
former or mandrel, so that they shall be 
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Process OF Formina Conpuctine CaBLes. 
hollow and approximately circular in 
cross-section. After the tubular core is 
obtained, it is flattened to give it approxi- 
mately a rectangular shape in cross- 
section. The core in its flattened condi- 
tion is then run through a suitable ap- 
paratus to apply insulating covering, 
preferably the usual rubber composition. 
A single conductor may be placed in a 
cable of this construction or a plurality 
may be included in a single insulation, 
being insulated from one another by in- 
termediate partitions or walls. 

Mr. William H. Northall, of Elwood, 
Ind., has devised an improvement in mag- 
net coils which are subjected to prolonged 
external heat, in which he employs as- 
bestos as the insulating covering for the 
wire, this asbestos being formed into a 
string of twine. This is_ preferably 
formed of a plurality of strands, but as 
the material is of short tender fibre, a 
long fibre-holder or binder is used con- 
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HEAr. ‘ 


sisting of strands of linen or other suit- 
able thread, which has either incorporated 
with it or wrapped about it the central 
core of asbestos fibre, the threads, how- 
ever, forming but a very small percentage 
of the total insulation. A coil constructed 
in this manner is claimed to be fire and 
heat-proof, and that tests have proven 
that an are lamp coil constructed in this 
manner may be used indefinitely without 
charring and without short-circuiting. 
The entire coil may also be brought to a 
red heat without causing short-circuiting, 
for the reason that the vegetable fibre, 
though charred, forms so small a percent- 
age of the total as not to interfere with 
the insulation. 
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Commutation. 

In this article Mr. H. St. H. Mawdsley 
describes a new type of pole-piece which 
has been found to give excellent results 
in commutating heavy currents. When 
first designed two wrought-iron straps 
were bolted to the magnets at the leading 
pole-tips and carried around to the trail- 
ing tips so as to form small poles at the 
neutral planes. The armature had, be- 
tween the main core and the commutator, 
a narrow core over which the armature 
windings were carried. This part of the 
armature revolved in the field set up by 
the two straps just mentioned. When the 
leading tip was strengthened by cross- 
magnetization, due to the armature wind- 
ing, these straps led around part of the 
field set up and produced an efficient com- 
mutating field at the neutral points. This 
field, of course, varied in intensity with 
the load on the machine. The device 
was found to operate successfully, but the 
method of applying it was undesirable. 
A modification of this was designed by 
Mr. J. W. Burleigh. In this the auxiliary 
core is done away with, and the pole- 
piece is made wider than the armature 
core, having practically a projecting band 
cast with the pole-shoe, starting from the 
leading tip and curving away from the 
armature and around the pole, and ap- 
proaching the armature again just be- 
yond the trailing tip. This construction 
calls for no alterations in the armature 
design, and has been found to give ex- 
cellent results—Electrical Review (Lon- 
don), December 5. 


J 
Care of Dynamos and Motors. 


In this article Mr. F. J. A. Matthews 
discusses the attention which should be 
given to electrical machinery, particularly 
that installed in factories. The chief 
causes of breakdown are oil and dirt, the 
former by creeping over the insulation 
and allowing dust to collect, finally may 
cause a ground, or it may penetrate the 
windings and ultimately cause a burn out. 
Dust .may be kept out by using an en- 
closed tyne of motor, but there is always 
present copper dust from the commu- 
tators, and the machine should be taken 
down occasionally that this may be wiped 
off. The importance of the proper ad- 
justment of the brushes is emphasized 
and instructions given for the proper care 


high-pressure reservoir. 
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of the commutator. The following causes 
should be looked for when a flat bar is 
found: Badly made joints in the belt, or 
vibrations of the machine due to insecure 
foundation; incorrect position of the 
brushes; loosely built commutators are 
very subject to flats. Protruding mica 
may start this trouble. Unequal hardness 
of individual bars, or a broken or imper- 
fect joint in any armature coil will be 
sufficient to cause a flat. Although elec- 
trical machinery is more or less delicate, 
the services of an experienced electrician 
are not required in its care-—Mechanical 
Engineer (London), November 22. 
Cal 


Siemens Installations for the Purifica- 
tion of Water by Ozone at Weisbaden- 
Schierstein and Paderborn. 


Last August the ozone purification 
works of Wiesbaden-Schierstein were put 
into actual operation. These are the first 
waterworks in Germany where ozonized 
air is used as a sterilizing and oxidizing 
agent in practical application. Dr. G. 
Erlwein here describes the installation, 
which was put in by the electrochemical 
department of the firm of Siemens & 
Halske. The plant is capable of hand- 
ling a maximum delivery of 250 cubic 
metres of water per hour, yet the greatest 
demand at any time is not more than 
125 cubic metres, so that a reserve of 100 
per cent is provided. The plant is divided 
into two parts, each of which contains its 
own mechanical equipment, ozone appa- 
ratus and towers. To increase the re- 
liability of the plant, each machine equip- 
ment can furnish current for the other 
section by simple manipulation of 
switches. Moreover, the ozonized air of 
each half can be supplied to either set of 
towers. The mechanical equipment con- 
sists of portable boilers and engines, driv- 
ing continuous-current and alternating- 
current dynamos. The first drive motors 
for the deep well pumps, and the second 
furnish current for the transformers. 
These transform current from 180 volts 
to 8,000 volts for the ozone apparatus, 
from which the ozonized air is forced into 
the towers. Here the ozone, rising up 
through the tower, comes in contact with 
the water which trickles down through 
gravel and collects in a basin at the 
bottom, from whence it is forced into the 
The plant is 
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divided by walls: into three parts—the 
‘machinery hall, the ozone and transformer 
rooms, and the room for the sterilizing 
towers. In the machine hal] are two 
sixty-horse-power Wolff portable boilers 
‘driving two continuous-current and two 
alternating-current machines. Here are 
also two centrifugal pumps, motor-driven 
and two blowers for the air. The ‘ie 
apparatus is contained in the first floor 
of a two-story section. ‘I'his contains 
forty-eight ozone apparatuses, divided 
into two sets. This apparatus is of the 
Siemens type and consists of three com- 
partments. Air is forced into the lower 
and passes through the ozonizing tubes 
to the upper, and thence to the towers, 
In the central compartment water is cir- 
culated for cooling. The sterilizing room 
contains eight towers, four on each 
side. These are of masonry work, 
One of each set is held in_ reserve, 
These towers are about four metres high 
and filled with gravel for two metres. 
Water is sprayed in at the top and 
trickles down through the gravel. An 
automatic valve cuts off the supply when- 
ever the electrical current is broken or 
the air supply is interrupted. It is stated 
that the cost of operation is 0.4 cent per 
cubic metre of water. Of this 0.1 cent 
is chargeable to the ozonizing process. 
This does not include interest or depre- 
ciation. The plant at Paderborn is similar 
to that just described, with the addition 
of a cascade chamber down which the 
purified water flows in order that it may 
be freed from ozone.—Zeitschrift fiir 
Electrochemie (Breslau), November 27. 
# 
High-Speed Electrical Generating Plant. 


At a recent meeting of the British In- 
stitution of Civil Engineers, Mr. T. H. 
Minshall read a paper on “High-Speed 
Electrical Generating Plant,” which is 
abstracted in this article. ‘The paper was 
written with the object of comparing the 
relative advantages of high and low-speed 
combinations. The first part dealt, with 
the relative adaptability of the two types. 
The causes which limit the increase of 
speed in engines and dynamos wer 
first considered and the various types 
of valve gear then. discussed. Vibra- 
tion and means by which it has been 


overcome were touched upon. The author 
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showed that the speed of continuous- 
current combinations was limited by that 
of the generator, and the various diffi- 
culties connected with this problem were 


discussed. The speed of alternating- 
current combinations is, in general, 
limited by that of the engine. Tables 


yere added, giving the comparative costs 
of high and low-speed electrical ma- 
chinery in actual practice. The scosail 
part of the paper dealt with the relative 
ficiency of the two types of plant. Brake 
tests of engines are generally unsatisfac- 
ory, and the combined plant efficiency 
should be considered. This subject was 
at length and the effects of 


considered 


various details of design were shown. The 
third section of the paper dealt with the 
cost of maintenance, the figures dealing 
with the repairs and atbention necessary 


in various stations being given. Finally, 
the author considered the capital cost of 


the bearing which the load-factor had 
upon the latter. A table was given 
showing tc estimated cost. of four power- 


houses, two of high-speed and two of low- 
speed machinery. The probable cost of 
production per Board of Trade unit gen- 
erated with different prices of fuel and 
lifferent load-factors was given, from 
which it was shown that the load-factor 
was by far the most important element in 
the determination of the type of machinery 
to be used —Engineering (London), De- 
cember 5. 
2 
The Theory of the Gas Mantle. 

This article is a critical discussion by 
Mr. M. Solomon of the various theories 
which have been put forward of late to 
explain the high luminous efficiency of 
the Welsbach mantle. The simplest ex- 
planation is that put forward by Mr. J. 
Swinburne, which regards the mantle’s 
luminosity as an ordinary high-tempera- 


ture effect, and not at all due to selective 
emissivity. In this theory it is held that 
the temperature of the mantle is_ very 
nearly that of the Bunsen flame. The 


weak point of this theory arises from the 
fact that only poor radiators will ap- 
proach the temperature of the flame, but 
these will have a poor light efficiency. 
Thus thoria will reach a high tempera- 
ture but will give out little light, while 
ceria will radiate energy so rapidly that it 
will not approach the flame’s temperature. 
To seewre yood light efficiency it is then 
hecessary to add sufficient ceria to the 
thoria to increase the emissivity in order 
fo get a good quantity of radiated 
thergy, taking care not to lower the tem- 
perature unduly. La Chatelier and 
Nemst reach the same final result as 
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Swinburne—namely, that the mantle is 
bright because it more nearly approaches 
the temperature of the flame than any 
other body similarly placed, but their ex- 
periments lead them to conclude that the 
emissivity of the mantle is poor in the 
region of the red rays. Hence, little en- 
ergy is lost in non-luminous radiations. 
Bunte claims that it is unnecessary to 
assume selective emissivity and holds that 
the mantle is at a higher temperature 
than the flame. His view, which is sup- 
ported by experiments, is that the catalytic 
action of the ceria, which oscillates be- 
tween a high and low state of oxidation, 
increases the rate of combustion at the 


mantle’s surface, and so raises the tem-- 


perature. The thoria is necessary, ac- 
cording to Killing, to give a large surface 
over which this action takes place. The 
accuracy of these hypotheses has been 
tested bv White, Russell and Traver, who, 
by the use of small thermocouples, have 
made relative determinations of tem- 
perature. Their results indicate that the 
mantle is at a. temperature of about 100 
degrees centigrade below. that. of the 
flame. A mantle containing 100 per 
cent of thoria, gave about one-tenth 
of the luminous output of that 
of a mantle containing ninety-nine 
and one-half per cent thoria and* one- 


half per cent ceria, although the latter > 


was at a temperature forty degrees less 
than the former. These experiments in- 
dicate that the efficiency of these mantles 
is a specific function of the material, more 
than of temperature. 
strong thinks that the luminous efficiency 
is due to an oscillatory chemical change 
at the surface of the mantle; that there 
is an alternating oxidation and reduction 
taking place several million times a sec- 
ond, and molecular shocks are produced 
which give rise to luminous oscillations 
of the ether, and the bodies become in- 
candescent. The author comes to the con- 
clusion that the most satisfactory ex- 
planation is that the high luminosity is 
due to a combination of the good radiat- 
ing power, the high temperature, and the 
selective emissivity of the mantle. In 
other words, that all of these effects are 
present.—Nature (London), November 27. 
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A European 30,000-Volt, Three-Phase 
Power Transmission. 


For the past two years the high-tension 
plant between Hochfelden and Oerlikon, 
built by the Oerlikon works, has been 
operated at 30,000 volts. The total aver- 
age energy is supplied by two central sta- 
tions, one at Hochfelden and one at 
Glattfelden, working in parallel, and 
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amounts to 550 kilovolt-amperes. Each 
generator works on a three-phase trans- 
former, and the ratio of conversion is 
1 to 154. Under normal working condi- 
tions, two alternators and two transform- 
ers of the oil type are used. The high- 
pressure winding of one transformer is 
star-connected, and the coils of each 
phase of the second transformer are in 
series with the coils of the first trans- 
former. The line is protected by three 
sets of lightning arresters of the Siemens 
horn. type, situated at the beginning, mid- 
dle and end of the line. The line is 
struck by lightning on an average of fifty 
times per annum, but no breakdown or 


serious damage has been recorded. An 
- automatic regulator of the Thury pattern 


holds the voltage constant by changing 
the exciter current. The regulation is 
sensitive, holding the voltage within four 
per cent during ten seconds, although 
about 200 induction motors are operating 
in the different shops. Before working at 
30,000 volts, very complete tests of the 
plant and line were made to ascertain how 
the charging currents affected the cur- 
rent and pressure conditions of the plant. 
Three distinct tests were made. Two 
transformers of the primary station with- 
out the line were switched on to the ma- 
chines; then the line without the step- 
down transformers was thrown on, and 
finally the four transformers at the sub- 
station were added. For each test the 
voltage of the generator was varied from 


-30 to 116 volts, and the changes in gen- 


erator current, line current, power out- 
put and power-factor were noted. Further, 
at the receiving end, the line current and 
secondary voltage, current, output and 


.power-factor were noted. These figures 


show that. the losses due to transformers 


.and lines increase rapidly with increasing 


pressure. The charging current of the 
line was found to correspond very nearly 
to the value calculated from the capacity of 
the circuit. Some interesting figures were 
obtained, showing the effect of the nega- 
tive difference in phase between the charg- 
; These show a 
rise of voltage in step-up transformers, due 
to this cause, of about twelve per cent. 
The efficiency determinations show a sav- 
ing in transmission losses of about twenty- 
four kilowatts when operating at 30,000 
volts, over that when operating at 15,000 
volts. These tests showed a surprising 
unbalancing of the three phases, which 
was detected by driving a symmetrically 
wound induction motor, running light, 
from the line. Under these conditions, 
one phase of the motor was absorbing 
two-thirds of the total power, the second 
phase the remaining one-third, while the 
third phase was acting slightly as a gen- 
erator. This unbalancing was found to 
be due to the arrangement of the line, the 
wires being placed at the three corners of 
a right-angle triangle. On changing this 
disposition of the wires, the absorption of 
watts per phase was much more nearly 
equal. A long series of tests was made, 
which showed a positive relation between 
line losses and conditions of weather— 
Electrician (London), December 5. 
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The Koerting Gas Engine. 

The recent developments which have 
taken place in the utilization of waste 
gases from blast furnaces in gas engines 
have given a great impetus to the use of 
this apparatus for station work. In the 
accompanying illustrations are shown two 
views of the Koerting gas engine, which 
is the result of tests and experiments ex- 
tending over a period of almost five years. 
The engine is of the double-acting two- 
cycle type, and the operation is as follows: 

The engine is double-acting like a 
steam engine, hence the head end and the 
crank end of the power cylinder are simi- 





APPARATUS. 





mixture necessary for perfect combustion 
and introduces the same to the working 
cylinder. The compression spaces of the 
pumps are divided so that the crank ends 
of the air pump and the gas pump dis- 
charge into the crank ends of the power 
cylinder, and the head ends of the pumps 
discharge into the head end of the power 
cylinder. By the pumps the gas and 
water are compressed to about nine 
pounds per square inch. 

Referring to Fig. 1 the piston is at the 
outer dead point, and the exhaust ports 
are exposed toward the opposite or head 
end of the engine. The instant the piston 


of mixture is interrupted. 


ture outside of the working cylinder. By 
suitable construction of the admission de- 
vice, the mingling of the air first intro- 
duced with the burned residue gases or 
with the succeeding charge of the com. 
bustible mixture is adequately avoided. 
For the same reason loss of mixture 
through the exhaust ports, which are open 
during this period, is eff ctively _pre- 
vented. 

Shortly after the exhaust ports are 
again covered by the receding piston, the 
air and gas pump pistons also arrive at 
their dead point position, anid the supply 
The inlet 





& PLAN View IN SECTION OF DouBLE-AcTING Two-CycLE Gas ENGINE. 
lar, the admission valves being located begins to uncover the exhaust ports, the valve closes, and the charge is com- 
in the valve boxes, which are bolted to pressure of the residual products of com- pressed in the cylinder in the usual 


the cylinder heads. There are no exhaust 
valves required, as the products of com- 
bustion escape through slots or ports 
east in the middle of the cylinder, from 
where the exhaust pipe leads. These 
slots are covered by the motor piston 
itself. For this purpose, the piston is 
made very long and is packed at each end 
by the auxiliary self-closing spring rings. 

The combustible mixture is admitted 
through two double-acting auxiliary 
pumps, one for gas, the other for air. 
These pumps are so proportioned that 
their combined action secures the proper 


bustion in the cylinder drops rapidly to 
that of the atmosphere. When this has 
taken place, the inlet valve is opened and 
the fresh charge admitted by the pumps. 
The valve gear of this is so designed that 
air only is supplied first, to separate the 
burned gases from the succeeding mix- 
ture, and afterward gas and air, mixed 
in proper proportions. The combustible 
mixture of gas and air is produced only 
at the inlet to the cylinder. There is no 
storing of it, and this represents a very 
considerable advantage over engines that 
keep more or less of the combustible mix- 


method until, at the dead point of the 
stroke, ignition takes place. At the next 
movement of the main piston. the ignited 
charge exerts its driving power by & 
panding until just before arriving at the 
other dead points, when the piston un 
covers the exhaust ports again and allows 
the consumed charge to be blown out. 
On the opposite end of the piston the 
same operation takes place. 

In order to secure the separating layer 


_of air between the hot.consumed gases and 


the fresh charge, the gas pump is 80 Con 
structed that no gas is delivered until 
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after a certain point in its compression 
The pump is provided with pis- 
ion valves, with the valve gear so ar- 
ranged that its maximum capacity can 
not exceed fifty to sixty per aren ee 
otal displacement. After the pump has 


stroke. 


completed the suction stroke, the gas suc- 
tion port is left open during a portion of 
the succeeding (compression) stroke, so 
that the gas can return without increase 
in pressure until the ‘suction port is 
dosed, when the gas is compressed and 


passed out {rough the compression port. 


The amount of gas thus furnished cor- 
responds to the maximum power of the 
engine. 

Regulation of the power is effected as 
follows: When the load on the engine is 
reduced, the gas pump again begins to 


funish gas at a correspondingly later 
period, thus discharging a diminished 
quantity of gas into the working cylinder. 
This is accomplished either by the valve 
gear of the pump, and controlled by the 


governor, or by a by-pass located between 
each pump end and respective compression 
channel which leads to’ the inlet valve on 


the main cylinder. The throttling de- 
vice in this by-pass is also under the con- 
trol of the governor. 

For ignition there are provided two 
spark coils ai each end of the power cylin- 
der. These are operated by a separate 
shaft driven by spur gearing from the 
cam shaft. ‘I'he gear on the igniter shaft 
is not fast. being connected with a sleeve 
having a feather which is set spirally 
iround the shaft so that by a sliding 
movement of the wheel the igniter shaft 
may be set behind or in advance of the 
am shaft. Thus, the time of ignition 
tan be changed during the running of the 
engine to suit whichever kind of. gas is 
being used, 

The engine is started with compressed 
ur. Engines to which a blowing cylinder 
Sattached are started with air under 150 
pounds pressure; those without such 
‘ylinders require from 90 to 120 pounds 
pet square inch, 


A piston valve is provided for ad- 
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mitting the compressed air at front and 
back ends of the cylinder. This piston 
valve is operated from the cam shaft by 
an eccentric which can be thrown in or 
out of gear like a clutch. 

The power cylinder and piston are 
cooled by circulating water, which, in the 
case of the piston, enters the tube carried 
through the cross-head pin and hollow 
piston rod, and returns the same way, but 
on the outside of the tube. The stuffing 
boxes in the cylinder heads are sur- 
rounded by water. The cylinder walls 
are also cooled throughout, except at the 
middle, where the exhaust slots are 
placed. 

This engine is built by the De la Vergne 
Refrigerating Machine Company, New 
York city, sole licensee for the United 
States. 


——— bo 


New Insulating Socket Lining. 





The Marshall-Sanders Company, Bos- 
ton, Mass., has recently brought out a 
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new insulation for lining sockets which is 
made from a special elastic fibre by a 
patented process which makes the lining 
expansible so that it can readily be forced 
into the socket shell’ by the fingers, and 
as easily removed; but it exerts sufficient 
friction against the shell so that it can 





250-Vo.t Eprson Key Socnet with Ewastic 
Frere Linine. 


not be shaken or dropped out, thus ac- 
complishing the desired results in a work- 
manlike and entirely satisfactory way. 
The company reports a remarkable en- 
quiry and many large orders for its well- 
known sockets with this style of lining, 
which is furnished without extra charge. 
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The B.-& B. Commutator Truing 
Device. 
A uniformly smooth commutator sur- 
face, concentric with the axis of revolu- 
tion, is the prime requirement of efficient 

















Fie. 1.—LARrGE Size COMMUTATOR TRUING 
DEVICE. 


operation of any machine having a com- 
This is assured only by con- 
stant attention and the frequent use of 
some form of commutator truing device. 
While many causes may be enumerated 
for commutator troubles, the fact remains 
that the efficiency and durability of the 
machine are in direct, proportion to the 
good condition of the commutator. The 
greater part of the users of direct-current 
apparatus has not at hand facilities for 
properly turning down commutators, and 











Fig. 2.—SMaAuLt SizE CoMMUTATOR TRUING 
DEVICE. 


in many cases where such facilities are 
possessed, it is necessary to remove the 
armature of a large machine and mount 
it in a lathe in the machine shop, causing 
a loss of the use of the machine, which 
contingency is to be avoided if possible. 

To supply the demand for some con- 
venient device for truing commutators 
which could be easily adapted to all sizes 
and makes of machines, without the re- 
moval of the armature, the Fort Wayne 
Electric Works some years ago developed 
the B. & B. device. This has since been 
adopted by a large number of street rail- 
‘way repair shops, central stations and ma- 
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chine shops in general, giving very satis- 
factory service wherever its adaptations 
are realized. 

Figs. 1 and 2 show the complete as- 
sembly of two sizes of the device, with 
accessories for adapting them to various 
uses. In order that the many ways in 
which the device can be used may be ap- 
preciated by central station and repair 
men, photographs of this attachment, as 
adapted to méchines of Fort Wayne man- 
ufacture, have been made, and are shown 
in the accommanying illustrations. 

The complete device is very simple, 
compact and rigidly constructed, and has 
the capacity of a large lathe; and as ordi- 
narily used can be operated by one person 
alone. A perfectly true commutator, with 
periphery concentric with the shaft, is a 
certainty with the use of the device, since 
it is mounted on the shaft bearings proper 
and the tool is applied to the commutator 
face while the shaft revolves in its own 
bearings: By means of a knurled adjust- 
ing serew, the tool may be set to make 
the proper deptl of cut. The armature 
may be revolved by hand by means of the 
handle on the pulley, or at a slow rate 
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Fic. 3—DEvicE MouNTED oN BEARING PEDES- 

TAL OF A 37.5-KILOWATT ALTERNATOR. 
of speed by means of the driving belt, 
which should be loosened up for this pur- 
pose. The feeding screw is actuated by 
a bent steel rod or detent clamped to the 
shaft, which engages a star-wheel on the 
feed rod as the shaft revolves, and re- 
quires no attention after the first adjust- 
ment, or the. star-wheel may be fed by 
hand, as is sometimes desirable. After 
the tool has traveled across the com- 
mutator face, leaving a true surface, and 
the device is removed, the fittings should 
be* replaced. and the machine driven at 
ordinary running speed, the tool marks 
being removed with a piece of ordinary 
grindstone, cut to convenient size and 
shape. The surface should then be 
finished with fine sandpaper. 

Fig. 3 shows a large device mounted on 
the bearing pedestal of a 37.5-kilowatt 
alternator in place of the upper half of 
the bearing, which has been removed. The 
star-wheel on the feeding spindle may be 
turned by hand as the armature is re- 
volved, causing the tool to travel across 
the commutator face at a uniform rate. 
This application of the device is typical 
of the great majority of cases where its 
use is so convenient. The device is sta- 


tionary and attached to the frame of the 
machine, while the armature is revolved 
in its own bearings, thus producing a true, 
concentric commutator surface. 
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Another application of the large de- 
vice to a machine, simply by the removal 
of the bearing cap, is shown in Fig. 4, 
where it is mounted on bolsters on the 
bearing pedestal of a 150-kilowatt ma- 
chine. In this case, however, it is neces- 











Fie. 4.—DrEvick MountTED ON BOLSTERS ON 
BEARING PEDESTAL OF A_ 150-K1ILOWATT 
MACHINE. 


sary to turn the feeding wheel by hand, 
as the shaft does not extend beyond the 
bearing to permit the use of the clamp. 
In fact, this method of feeding has been 
found more satisfactory in most cases 
than star-wheel feeding, especially for 
large machines. 

Another very satisfactory adaptation of 
this device with an entirely different type 
of machine is to move the armature far 
enough to one side to uncover sufficient 
of the shaft to mount the clamps directly 
on the shaft. The main clamp, on which 
the carrying post is mounted, is adjusted 
to fit closely, without binding, on the 
shaft, while the small clamp carrying the 
detent finger is firmly secured to the shaft 
and revolves with it. In this case the 

















Fie. 5.—DEviIcE MOUNTED ON ARMATURE 
SHAFT. 


armature. shaft is revolved in its own 
bearings and serves as a bearing for the 
clamp carrying the ‘tool, thus securing 
perfectly true and concentric alignment. 
his. adaptation is very desirable for use 
with the. No. 9A “Wood” are generator. 
_In many cases where ample time is 
available, and where space is insufficient 
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. ee device direct 
of a machine, it may be used ; i 

Fig. 5. The nai are ieee “i 
to allow the main clamp and the sup Ay 
ing post to move freely around the shaft, 
but the small clamp carrying the: detent 
finger is firmly secured to the shaft. In 
this case, however, the armature, instead 
of turning, is stationary and supported 
high enough from the floor to allow the 
device to revolve about the commutator 
with the armature shaft as a bearing, 

Fig. 6 illustrates the device mounted 
for turning down a smal! commutator 
The method, as described with Fig. 5 
is employed in this case, but in order to 
adapt the device to the smali shaft, both 
sets of clamps are reversed, giving a three. 
point instead of a four-point contact. In 
this way, the dvice may be used on the 
smallest shafts. 

The B. & B. commutator truing device 
is made in two sizes only. ‘The smaller 
size is designed for use only by mounting 
directly on the armature shaft or on a 


ly in the frame 





Fig. 6.—Turning Down ComMUTATOR OF 
SMALL ‘ARMATURE, 


certain size of bearing pedestal. The 
larger size can be mounted on the bearing 
pedestal or on some solid support beside 
the machine. By the proper combination 
of the bolsters with the various openings 
in the base of the device, this size may be 
used mounted on the bearing pedestal of 
most machines from 15 to 200 kilowatts 
capacity. For larger machines, it may 
be mounted on some solid support bolted 
to the frame or base of the machine, or to 
the floor, a little study revealing an al- 
most universal use for the apparatus. 

In the small size, the too] has a range 
of motion from two. inches to twelve 
inches perpendicular to the centre of 
the line of shaft and six inches parallel 
with the shaft. When used mounted on 
the shaft, commutators under twenty- 
four inches in diameter, and with les 
than six-inch face, including flange, may 
be trued by this device. 

The large-size device can be mounted 
on any pedestal having bearing cap-bolt 
holes ‘more than four inches, and les 
than fifteen; inches, apart. ‘The tool in 
this case has a horizontal travel of twenty- 
one inches, beginning three inches from 
the inside bolt hole on pedestal, and a 
vertical. motion of fourteen inches, or 
ning four inches from centre of sha 
without bolster, and six inches from 
centre of shaft with bolster. 
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December 27, 1902 

Electrical Semaphore Signals. 

Not alone in the United States, but 
; being constantly confronted 
articles on electrical sig- 
for. railway. practice 


abroad, we are 
with descriptive 
naling apparatus 





Fic, 1.—Moror; with COMMUTATOR SHIELD. 


yhich possess characteristics of more or 
ss value, boih from a theoretical and 
practical point of view. While numerous 
ystems for the safeguarding of rail 


traffic have been worked out on paper, the 
practicability of such a system is only 
demonstrated after a considerable period 


of usefulness. Although many systems 
which require the use of connecting wires 
for transmitting the current necessary to 
operate the switching and signaling ap- 
paratus have been devised, an apparatus 
which uses a system that eliminates line 
wires between home and distant block 
signals on double-track work is of de- 
served popularity. 

The Union Switch and Signal Com- 
yany; of Swissvale, Pa., has had in oper- 


ation for some time a polarized rail cir- 
ait, consisting of an electrical semaphore 
apparatus which is entirely under auto- 
watie control. Referring to the illustra- 


tions, Fig. 2 shows the internal and ex- 
temal connections peculiar to the control 
of this company’s electrical semaphore by 
‘polarized rail cireuit. Each track cir- 
“uit includes the magnets of a relay hav- 
ing a “neutral” and a “polar” armature, 
which control, respectively, the home and 
listant arms of the signal, marking the 
entrance of the block. whose rails form 
the track circuit. ~Normally, when all 
locks are unoccupied and when all 
‘witches thrown are properly set for 
iain-line' traffic, signals indicate the fact 
ly displaying safety. The movement of 
‘switch from the main line, or the pres- 
"Me of a train within a. block, short-cir- 
*uts the relay and, thus depriving it of 
‘rrent energy, causes the neutral arma- 
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ture to drop and to open the circuit sig- 
nals, which immediately assume a hori- 
zontal position by gravity. 

Each home signal is fitted with a pole- 
changing device which, as the signal 
moves to danger, changes the 
direction of the current in the 
track circuit preceding it and 
causes the polar armature of 
the relay at the other end of 
that circuit to shift and open 
the circuit of the distant sig- 
nal there located, whereupon 
this signal assumes the caution 
position. 

In the non-polarized system, 
two line wires are required be- 
tween each home and its dis- 
tant signal for the control of 
the latter by the former, the 
rails of the block section con- 
trolling the home signals only 
by non-polarized relays and 
track circuits of constant-cur- 
rent direction. 
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lay, causes an instantaneous release and 
return of the neutral armature also. The 
momentary interruption of the home sig- 
nal circuit thus produced would cause it, 
from the nature of the mechanism hold- 
ing the signal at safety, to assume danger 
were it controlled directly by the neutral 
armature of this relay. Instead, the home 
signal is controlled by means of an inter- 
mediate relay of special design, having 
sufficient self-induction to cause a slow 
release of its armature when the current 
controlling it is interrupted. ‘This inter- 
ruption occurs for a fraction of a second 
only, during the reversal of current in the 
track circuit, and therefore has no effect 
upon the home signal. 

While sixteen cells of caustic potash 
battery are recommended for operating 
and controlling this signal, this amount 
of ‘battery may be decreased by modifying 
the motor and magnet windings to corre- 
spond with the requirements of a smaller 
number. However, it is not advisable to 
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Fic. 2.—INTERNAL AND EXTERNAL CONNECTIONS OF POLARIZED Rextay CIRCUIT. 


The reversal of the track circuit in the 
polarized system, besides causing the 
shifting of the polar armature of the re- 


use less than sixteen cells, because 
primary batteries of the type employed 
develop in service a higher rate of effi- 
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ciency under a moderate than under a 
heavy discharge. The greater the num- 
ber of cells employed, the less the dis- 
charge required for a given amount of 
work performed in a fixed time. Again, 
in inclement weather, and particularly 
during the winter, batteries are subjected 
to low temperatures, and there is also the 
probability of imperfect contact of the 
motor brushes with the commutators, 
which renders a high voltage desirable. 

The following data have been prepared 
by the company in relation to the energy 
consumed by a two-arm signal operated 
upon the normally clear principle. When 
in the clear position, the magnets of the 
signal slots and that of the slow-releasing 
relay, all of which are normally in parallel 
circuit with the battery, entail a total 
current discharge of about 0.016 ampere. 
The current drawn from these cells dur- 
ing motor operation is slightly under two 
amperes, allowing for the initial discharge 
occurring at the instant the motor starts, 
and before its counter-electromotive force 
has developed. Were the batteries em- 
ployed for the purpose of holding the sig- 
nals at safety, and not for their operation 
as well, the current discharge from the 
sixteen cells would represent 0.384 am- 
pere-hour daily. As the cells have a ¢a- 
pacity of 300 ampere-hours, they should, 
for this purpose alone, last for 780 days, 
or slightly over two years, without re- 
newals. 

To arrive correctly at their capacity 
for the double duty to which they are put, 
a knowledge of the traffic involved is nec- 
essary. As an average, this traffic may be 
assumed to represent sixty trains daily, 
and hence sixty operations of the home 
and distant signals at the entrance of 
each block. Assuming that trains, by 
holding open the home and distant signal 
systems while within their respective 
blocks, prevent any discharge of the bat- 
tery for a period of three minutes each, 
sixty trains would then cause the batteries 
to remain on open circuit three hours out 
of every twenty-four, and the daily cur- 
rent discharge through the magnets would 
represent only 0.336 ampere-hour. The 
average time required by the motor to 
clear each signal is 7.5 seconds, or 0.25 
minute for both. Sixty trains would 
therefore cause the motor to operate for 
0.25 hour daily. The average motor cur- 
rent being two amperes, 0.5 ampere-hour 
represents the daily output from the bat- 
teries for operating purposes alone. To 
this should be added 0.336 ampere-hour 
required for holding-clear purposes, thus 
making 0.836 ampere-hour the total 
daily output of the batteries. 

Fig. 2 shows a general view of mech- 
anism motor, showing the field-actuated 
brake and transparent shield over com- 
mutator. This shield is claimed to over- 


come a great many difficulties experienced 
from frost or dust accumulating on the 
commutator. 
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A New Type of Incandescent Lamp. 

The accompanying illustration shows 
a new form of. incandescent lamp which 
has been placed on the market by J. H. 
Bunnell & Company, 20 Park Place, New 





New Incanpescent LAMP WITH REFLECTOR. 
York city. This is an incandescent lamp 
with a round bulb and porcelain petticoat 
reflector. The chief feature of this 
lamp is the filament, which is moulded 
into several convolutions which so dis- 





New INcaANDEScENT LAMP WITH REFLECTOR 


REMOVED. 
tribute the light as to give an illumina- 
tion of remarkable brilliancy. This 


lamp is claimed to have an especially 
long life and high efficiency as well as 
strong illumination, and is very effective 
for show-windows, display rooms, halls 
and dining-rooms. It. is being made 
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for 104,140, 115 and 11 
candle-power 3.5 watts. 
Company are the sole 
lamp. 


5 volts, sixteen. 
J. H. Bunnell & 
agents for this 


——.>-—__ 


The International Congresses, 


The president of the Exposition Gom- 
pany has announced the organization of 
world’s congresses to be held in St. Louis 
during 1904. Howard H. Roberts, chief 
of the department of education, is to he 
the director of congresses. The advisory 
board working in conjunction with hin 
is as follows: Chairman, Nicholas Mur. 
ray Butler, president of Columbia Unj. 
versity, New York city; William B. 
Harper, president of the University of 
Chicago ; R. H. Jesse, president of the 
University of Missouri; Henry ¥, 
Pritchett, president of the Massachusetts 
Institute of Technology, and Herbert B. 
Putnam, librarian of Congress. The 
duties of this advisory board will be more 
exacting than usually fall to advisory 
bodies. Upon their recommendations 
will be determined the number and extent 
of the congresses, the emphasis do: be 
placed upon special features, thegprami- 
nent men invited to participate, the char- 
acter of the programme and the methods 
for successfully carrying out the enter- 
prise. A series of congresses has been an 
accompaniment of all recent international 
congresses. The work of the director and 
advisory board will be wholly given to 
constructing a coordinate department of 
the exposition which shall have an-estab- 
lished scientific value and attract the at- 
tention of the scholars and experts of the 
world to St. Louis. 

2 
New York Electricat Society. 

On Wednesday, December 1%, Mr. 
Charles Day, Philadelphia, Pa., lec- 
tured on “The Requirements of Machine- 
Tool Operation, with Special Refer- 
ence to the Motor Drive,” before the New 
York Electrical Society, at the rooms of 
the American Institute, New York city. 

In the first part of his lecture, Mr. 
Day pointed out the requirements of 
machine-shop equipment, dwelling upon 
the importance of thorough understand- 
ing of the elements to be dealt with. 

The recent advance in the manufactur- 
ing of tool steel for roughing work, and 
the problem of machine design Was 
considered at some length, as well as the 
course of experimental work, which must 
be followed up in order to determine the 
power to pull various cuts, the speed per 
missible under varying conditions, ete. 

The question of machine-tool driving 
was taken up, including the relative 
merits of mechanical and electrical om 
trol, and the variots systems of motor 
driving that are on the market at the 
present ‘time briefly described. 
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DOMESTIC AND EXPORT. 
MONTEREY TROLLEY LINE—Details of a plan by which a 
yndicate will supply Monterey, Mex., with a modern trolley 
The Monterey Electric Railway 
pany, with a capital stock of $1,500,000 in gold bonds, and a 
e amount of which has not yet been announced, will 


Jocal S 
system have been completed. 


Com 
pond issue th 
be organized. 

FORT WAYNE STREET-CAR SYSTEMS CHANGE HANDS— 
Itis announced that interests involved in the Fort Wayne, Logans- 
prt & La Fayette Traction Company, which was incorporated 
io build a line from La Fayette, through Logansport, Delphi, Peru, 
the company which is building a line from Fort Wayne to Lima, 
yan Wert and Delphi, Ohio, have effected a merger. The deal in- 
ylves about $1,500,000. The Fort Wayne street-car system was 
pwned by a Cleveland (Ohio) syndicate, headed by O. P. Eels, 
HP. McIntosh and A. B. Garretson, of that city. 


THE PENNSYLVANIA TUNNEL FRANCHISE PASSED—The 
Pennsylvania Railroad obtained, on Tuesday, December 16, trom the 
ward of aldermen, by a vote of forty-one to thirty-six, the right to 
tunnel under the Hudson River to the borough of Manhattan to the 


projected terminal of the company below Thirty-fourth street be- 
tween Seventh and Ninth avenues; thence under the East River to 
the borough of Queens, to connect with the Long Island Railroad 
system recently acquired by the Pennsylvania company. The com- 


pany proposes to spend $50,000,000 on the improvement, and in 
return for the franchise claims that the people of New York city 
vill be given exceptionally good transit facilities. It is estimated 
that the tunnel will take at least three years, and probably five or 
six years, to be brought to completion. The minimum estimate 
est of the improvements planned has been $50,000,000, but it is 
probable that the total outlay will approach $100,000,000. The 
gneral plan calls for the construction of a tunnel with a central 
and two substations in Manhattan, one on the east and one on the 
west side, and a terminal in Long Island. The operation is to be 
titirely electrical. The tunnel under the Hudson River, according 
to plans, is to be like a submerged bridge encased in a tube, which 
is to be supported by piers resting on piles driven into the river 
bottom to bed-rock. Immediately after the Pennsylvania franchise 
was granted, the board of aldermen granted the New York & New 
Jersey Railway Company the privilege of landing its Hudson River 
tunnel at West street. This franchise is for a tunnel from New 
Jersey for a trolley line, the tunnel to strike Manhattan at the foot 
of Morton street and to run up to Greenwich street. The plan of 
the company is to continue and complete the partly constructed 
tunel under the North River, work on which is now being prose- 
tuted on the Jersey side. 


NEW YORK-BOSTON TROLLEY—Plans are now completed, 
the companies incorporated and the capital found for the construc- 
tin of the final link in a system of trolley roads connecting Bos- 
‘m with New York city. This is a line from Hartford to New 
Haven. The backers will be Gay & Company, bankers, of State 
steet, Boston, and James F. Shaw & Company, another banking 
im of that city. These promoters, who jointly control some $40,- 
100,000, are the principal stockholders and having controlling in- 
rests in two proposed lines between these hitherto unconnected 
és, One running direct and the other via New Britain, Plainville, 
Southington and Cheshire. When the charter applications are 
made at the next session of the Connecticut General Assembly, it 
“| reasonably certain that one of the two will be granted. Both 
ws and the Shaw interests are already operating roads in 
“a “ie Massachusetts, among others being largely represented in 
she pa Worcester with Boston. In the make-up of the 
a this Boston-Worcester road will be the terminal. Be- 
i oreester and Rockville, Ct., a forty-mile line is rapidly 
te = completion. From Rockville to Hartford are the lines of 

ttford, Manchester & Rockville Street Railway Company, 
a unbroken system from the Hub to the Connecticut capi- 
aia €n comes the break which the Boston firms are now 

Ng to span. Beyond this, from North Haven, through New 
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Haven to Woodmont, run the tracks or the Fair Haven & West- 
ville Street Railway Company, and from there on the Connecticut 
Railway and Lighting Company, controlled by the United Gas Im- 
provement Company, of Philadelphia, carries the line through 
Bridgeport, the Norwalks, and Stamford to Port Chester, N. Y. 
From there the New York & Port Chester road, which has re- 
cently gained the right of way for a four-track rapid transit sys- 
tem from the terminus of the New York city subway to the Con- 
necticut line, will complete the through system. This latter road 
will overreach the Greenwich line, owned and operated by the New 
York, New Haven & Hartford Railroad Company, with which the 
latter for some time has completely blocked the plan for a through 
trolley from Boston to New York. From Boston to Hartford the 
Gay and Shaw interests will be the controlling factors; from Wood- 
mont west to Port Chester, the Connecticut Railway and Lighting 
Company, known as the trolley trust, and from there on into New 
York city the Port Chester road. The Fair Haven & Westville 
Street Railway Company thus far has remained independent, but 
it is believed to be only a matter of time when this will be absorbed 
by the ever-growing Connecticut Railway and Lighting Company. 
In Hartford also there is an independent line in the form of the 
Hartford Street Railway Company. 
WIRELESS TELEGRAPHY. 

ANOTHER MARCONI WIRELESS TRIUMPH—It has been 
announced that wireless telegraph communication has been estab- 
lished between Cape Breton, Canada, and Cornwall, England, with 
great success. Inauguratory messages, including one from the 
Governor-General of Canada to King Edward VII., have already 
been transmitted and forwarded, and a message has also been for- 
warded to the king of Italy and several messages to different 
British and Continental newspapers. After a number of experiments. 
conducted with great secrecy, Mr. Marconi announces that he has 
solved the problem of transoceanic wireless communication. This 
formal announcement has been made by the inventor himself. 
George R. Rankin, a principal of Upper Canada College 
and a trustee of the Rhodes scholarship, was present when one 
of the successful tests was made. On December 14, 1901, a signal 
was transmitted by Mr. Marconi between Signal Hill, Newfound- 
land, and Poldhu, Cornwall, the telegraphic corroboration of this 
from the inventor to the ELecTrRicAL REVIEW being published. in 
the issue of December 21, 1901. Thomas A. Edison received the 
following message at Orange, N. J., Sunday, December 21, 1902, from 
Glace Bay, N. S.: “Remembering kind expression of your good 
wishes, take pleasure in informing you that I have established wire- 
less telegraphic communication between Cape Breton, Canada, and 
Cornwall, England, with complete success. Inauguratory messages 
have already passed. G. Marconi.” Mr. Edison responded at once 
as follows: “Sincere congratulations on your achievement.” 

AUTOMOBILE NOTES. 

CAN NOT EXCLUDE AU‘rOMOBILES—William Keyser, presi- 
dent of the Baltimore Automobile Club, accompanied by the Chilian 
consul, Mr. R. J. Leupold, was arrested on December 19 for driving 
through the park in violation of the prohibition against heavy 
wagons and pleasure vehicles other than those drawn by horses. 
He admitted that he wanted to test the law, and Justice White de- 
cided the arrest unwarranted under the city ordinance which says 
that the park commissioners shall not be authorized to pass any 
rule or regulation excluding automobiles from the free use of any 
parks, squares or roadways under their control. 

BY-LAWS OF AMERICAN AUTOMOBILE ASSOCIATION 
AMENDED—At a special meeting of the American Automobile 
Association, held December 9, the by-laws were amended so that the 
annual dues are now $1 per annum for each active, associate and 
life club member, payable semi-annually. This action was taken 
with the belief that all of the clubs in the United States not now 
members would, under such conditions, find it advisable to join the 
association, making it a thoroughly national and representative 
organization. The annual meeting of the association will be held 
at its headquarters in New York city, 753 Fifth avenue, on Tues- 
day, January 20. 
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ELECTRIC RAILWAYS. 


DAYTON, OHIO—Surveyors are at work for the construction 
of an electric line from Springfield via Addison to Casstown, Troy 
and Piqua. 


BUFFALO, N. Y.—A. E. Leon, Boston, Mass., has bought the 
Buffalo, Hamburg & Aurora trolley line for $51,500, and the same 
will be extended to Aurora as soon as possible. 

CALEDONIA, N. Y.—A sixty-year franchise has been granted 
to the Buffalo & Depew Railroad Company to run an extension lead- 
ing from Depew to Rochester through the village streets. 


OLATHE, KAN.—The Olathe city council has granted a fran- 
chise to the Kansas City-Vlathe electric line to enter Olathe. Work 
will begin immediately and it is expected to be in operation by 
June 1, 1903. 


BUFFALO, N. Y.—The International Railway Company has just 
completed extensive improvements on the Lancaster line through 
the towns of Depew and Lancaster, and cars will hereafter be run 
on an improved schedule. 


FLORENCE, COL.—Thomas Robinson has been granted a twenty- 
five-year franchise to construct and operate an electric street rail- 
way. The franchise requires that the work be started within four 
months, and by January 1, 1904, the road must be in operation. 


MAUCH CHUNK, PA.—Work on the Mauch Chunk end of the 
new electric railway that is to connect Mauch Chunk, Nesquehoning, 
Lansford, Summit Hill and Tamaqua is not progressing very 
rapidly, and it will probably be next spring before the road will be 
completed. 


TERRE HAUTE, IND.—The Western Traction Company, with 
a capital stock of $100,000, has been incorporated. The company 
is headed by S. W. Williams, of Vincennes, and will at once build 
an electric line from Vincennes to Sullivan, and then extend it to 
Terre Haute. 


TORONTO, CANADA—The Sandwich, Windsor & Amherstburg 
Electric Railway Company purposes extending its line a distance of 
five and one-half miles south along the Detroit River. This will 
carry the line from Ojibwa to the town line between Sandwich West 
and Anderson. 


COLUMBUS, OHIO—The Cincinnati, Dayton & Fort Wayne 
Railway Company, with a capital of $1,000,000, has been incor- 
porated by S. F. George, C. W. Gebhart, J. F. Welliver, B. B. Levy 
and G. F. Giele. The road will run to Cincinnati and the Indiana 
state line, to connect as part of a system running to Fort Wayne, 
Ind. 


WILMINGTON, DEL.—The charter for the West Chester, Ken- 
nett & Wilmington Electric Railway Company has been filed. It is 
for the Delaware end of the railway, extending from Brandywine 
Springs to the Pennsylvania state line. The road from the state 
line to Kennett Square has been completed. The line is likely to 
be in operation by January or February. 


CHESTER, PA.—Through William R. Polk, of Birmingham, 
Ala., E. R. Cochran, Jr., has obtained an old charter for a trolley 
line between Middletown and Odessa. It is known as the Odessa & 
Middletown Railway Company. Mr. Cochran has secured rights and 
ordinances permitting the company to use streets in both Middle- 
town and Odessa. The work of building the road will begin soon. 


NEBRASKA CITY, NEB.—The Nebraska City Electric Railway 
Company has issued $100,000 in bonds in the denomination of $1,000 
each, which it has sold to eastern parties. The bonds run for a 
period of fifty years and bear a low rate of interest. The com- 
pany has the greater part of the material for the construction of 
its lines on. hand and is laying the new track as fast as possible. 
It hopes to have in more than half the lines this fall and will lay 
the remainder in the spring and erect the power-house. 


THORNTON, IND.—Articles of incorporation have been filed 
with the Secretary of State for the Consolidated Traction Com- 
pany, which give the company the right to construct electric lines 
in and between the cities and towns of Indianapolis, Brownsburg, 
Jamestown, New Ross, Crawfordsville, Darlington, Lebanon, Frank- 
fort, Whitestown, Zionsville, New Augusta, La Fayette, Stockwell, 
Colfax and Thorntown. The capital stock of the company is $300,- 
000, and the directors are: E. P. Baker, A. M. Glossbrenner and 
Robert W. McBride. 
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ELECTRIC LIGHTING. 


DUBUQUE, I0OWA—The Union Electric Com 
next year a new power-house to cost $200,000. 


LEXINGTON, VA.—The Lexington Light ang 
has just finished installing its new electric light p 
the village, and the same is giving great satisfactj 


PETERSBURG, W. VA.—The Parsons Electri 
Company’s plant has been put in operation. Th 
talized at $24,000, and Mayor H. K. Grubb is pr 


PITCAIRN, PA.—The municipal electric light plant which thj 
village is constructing is about completed, and wil] be placed 4 
operation at once. The cost will reach about $20,000, ” 


SPARTA, TENN.—The work of installing the plant of the 
Sparta Electric Light and Power Company is being pushed, and jt 
is hoped that the lights may be turned on by the ' 


BALTIMORE, MD.—Mr. Daniel B. Banks, civi! 
United Railways Company, has purchased the stock 
Light Company, of Elizabeth, N. J. The deal is 
$50,000. 


MORGANTOWN, W. VA.—At a recent meeting of the Morgan. 
town Lighting and Traction Company, contracts tu the amount of 
$200,000 were let for material for the new power plant of the com- 
pany, which will be completed by April 1. 


ROCHESTER, N. Y.—It is stated that the Genera! Electric Com. 
pany is planning to install a lighting plant at East Geneva with 
which to furnish electricity for light and power purposes for 
Geneva, Waterloo, Seneca Falls and Auburn. 


ROCHESTER, N. Y.—A deed has been filed in the county clerk’s 
office formally transferring all the rights of the Central Light and 
Power Company, of this city, to New York capitalists headed by 
James Craig Havemeyer. The price paid is not stated, nor are the 
plans of the new owners made public. 


JANESVILLE, WIS.—A trust deed for $150,000, covering 
all the property of the Janesville Electric Company, has been filed 
in the office of the registrar of deeds, J. W. Sale and W. S. Jeffris 
being named as trustees. This deed covers all the property of the 
company in this city and also at Fulton, and includes land, fixtures, 
water power and water lots of the company. Ten other deeds were 
made to the Janesville Electric Company before the trust deed was | 
recorded. 
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TELEPHONE AND TELEGRAPH. 


MANSFIELD, MASS.—The board of trade of the village is con- | 
sidering the plan of establishing a local telephone system. 


UTICA, N. Y.—The Cassville line of the Home Telephone Com- 
pany has been completed, and also the toll lines to other surround 
ing towns. 


GREENVILLE, ILL.—The Mutual Telephone Company, of 
Montgomery County, has been granted a franchise to build its line 
in Greenville. 


CORNING, N. Y.—The Bell Telephone Company contemplates 
making extensive improvements to its lines in this village, the 
work to begin about January 1. 


PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Com- 
pany is extending its lines from McKeesport to Homestead, to con: 
nect with the lines between that place and Pittsburg. 


MADISON, WIS.—The West Salem Telegraph and Telephone 
Company, of West Salem, has filed an amendment to its articles 
of incorporation, changing the name to the La Crosse County Tele 
phone Company and the location of its head office to La Crosse. 


BUFFALO, N. Y.—At the annual meeting of ‘he Independent 
Union Telephone Company, held recently, it was voted to increase 
the capital stock of the company from $200,000 to $1,000,000. The 
increase is necessary for the purpose of connecting eastern, west: 
ern and southern New York properties. This company provides 
long-distance lines to connect the independent telephone _——— 
throughout the state and adjoining territory. The old officers : 
the company were reelected, as follows: President, Samuel B. “7 
son; I. H. Griswold, vice-president; T. M. Brush, secretary 42 
treasurer, all of Elyria, Ohio. 
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ELECTRICAL SECURITIES. 


As compared with last week, business and speculative senti- 
ment have nndergone a most complete change. The panicky con- 
ditions which tended to more or less demoralization at the 
pearance of affairs regarding the South American re- 


stringent 2: ; 
public anc the allied powers of Germany and England, which made 
a possibili:: of a rupture in friendly relations of these nations 
with the United States, have given way to a feeling of confidence 
in the asse-:nce that nothing but the most conservative action will 
govern & : belligerent of would-be peacemaker. The early part 
of the wec recorded a decided break in the bad conditions which 
had been =: owing for some time, and following this period the rise 
in prices © «5 been constant and well established. At the same time, 
the app! 1sion which has been felt as to a tight money market 
has been gradually ameliorated by the continued ability of spend- 
ers to meet all responsibilities. : 
The |. est reports from the Bureau of Statistics as regards 
foreign ©» ortations of manufactured products, while not regarded 
as favoric by some interests, are very large and show a con- 
siderable «xcess over anything we have seen for some time. 

The vo orts of railroad earnings and industrials generally are 
favorable ind reflect continued prosperity throughout the country. 
ELE‘ AL SECURITIES FOR THE WEEK ENDING DECEMBER 20. 

Vew York: Closing. 
Brooklyn Hapid Prangit........6.050<ceccses 64% 
ConSGHaetede 1GGieidcc ss 5 cicsc sinless secleceu oa 210 
GNOVEL THOGUNICs os sia oes coi nh Keeecacegens 176 
ings QOUMER TRIGGERING 5 oios:s:0ics cemerweseue 212 
Manhattan Mlsvated..<..0.6s.5c0s.cceeee 146% 
vietropolitan Street Railway............. 139 
ew York & New Jersey Telephone...... 162 
Westinghouse Manufacturing Company... 193 
The Metropolitan Street Railway Company will pay a dividend 
of 1%, per cent per share on the capital stock of the company Jan- 
uary 15, cut of and from the rent guaranteed and paid by the 


Interborough Street Railway Company on the lease dated Feb- 
ruary 14, 1902. 

The Appellate Division of the Supreme Court has rendered de- 
cisions in various cases brought by the city to recover a tax of 
$50 on each car owned by a number of local road lines. The court 
decided that the Metropolitan Street Railway Company, as lessee 
in most of these cases, must pay the tax, which has not been paid 
for many years and aggregates a large amount. 


Boston: Clo sing. 
American Telephone and Telegraph..... 161144 
Edison Electric Illuminating.............. 265 
Massachusetts Electric preferred......... 93 
New England Telephone................ 138 


Western Telephone & Telegraph preferred 98 


At the annual meeting of the Massachusetts Electric Company, 
after the acceptance of the annual report, stockholders reelected 
trustees .o serve for three years by a vote of 115,336 shares of pre- 


ferred and 73,269 shares of common stock. 

Philadelphia : Closing. 
Electric Company of America........... 956 
Hlectric Storage Battery common......... 86 
Electric Storage Battery preferred...... 86 
Philadennia TNGCUriC. << 0% s o'.0:6cc-cesiese 8% 
UWOU PMMNOUINE force cteaorn a cies eel cel eiarend.ctine 4556 
United Gas Improvement................ 110% 


The local market responded to’ the improvement in New York 
and became strong and active. Electric Storage Battery advanced 
10 poinis to 85, all stock offered being taken by houses represent- 
ing inside interests. 

It is again rumored that merger, representing capital exceed- 
ing $200,000,000 and embracing the Philadelphia Rapid Transit, 
the United Gas Improvement and the Philadelphia Electric com- 
panies, is being considered by the Widener-Elkins-Dolan Syndicate, 
althoug! representatives of this syndicate will admit nothing offi- 
cially. 


Chicago : Closing. 
Chicasa: Midisois Light... 6.5 06ocssventeces 175 
Chicage "TEIOpROMNG 2. «.< ocses écesscceswcase JOG 
Metropolitan Elevated preferred.......... 35% 
National Carbon common............... 27 
National Carbon preferred............... 97% 
Union Traction common...............+. 13% 


Union Traction preferred................ 45% 
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PERSONAL MENTION. 


PROFESSOR R. B. OWENS, of McGill University, Montreal, 
Canada, is visiting New York city this week. 


MR. BLEECKER S. BARNARD, vice-president of the Standard 
Vitrified Conduit Company, spent a few days last week in Phila- 
delphia. 


MR. A. EDWARD NEWTON, president of the Cutter Company, 
of Philadelphia, Pa., has gone abroad and, it is said, will not re- 
turn until early in February. 


MR. C. E. BADEAU, who was formerly with the Wagner Elec- 
tric Manufacturing Company, has opened an office for the Cutler- 
Hammer Company, of Milwaukee, Wis., at Pittsburg. 


PROFESSOR SVANTE AUGUST ARRHENIUS has _ been 
awarded the Davy medal by the Royal Society for his application 
of the theory of dissociation to the explanation of chemical change. 


PROFESSOR ELIHU THOMSON, of Lynn, Mass., was elected 
non-resident professor of applied electricity at a recent meeting 
of the corporation of the Massachusetts Institute of Technology, 
at Boston, Mass. 


MR. T. L. LYMAN, manager of the asbestos department of the 
H. W. Johns-Manville Company, sailed on December 20 for 
Havana, Cuba, where he will remain for several weeks for the 
benefit of his health. 


MR. BEECHER OGDEN has joined the staff of the H. W. Johns- 
Manville Company, New York, as assistant in the advertising 
department. Mr. Ogden is experienced in this line of work, having 
been engaged in it for several years. 


THE HON. CHARLES A. PARSONS has been awarded the 
Rumford medal for his success in the application of steam tur- 
bines for industrial purposes and for its recent extension to navi- 
gation at the anniversary meeting of the Royal Society, London. 


PROFESSOR JOSEPH J. THOMSON has been awarded the 
Hughes medal in recognition of his contribution to the advance 
of electrical science especiaily in connection with the phenomena 
of electric discharge through rarefied gases, at the anniversary 
meeting of the Royal Society. 


PROFESSOR W.’S. FRANKLIN, professor of physics and elec- 
trical engineering, and Professor William Esty, associate pro- 
fessor of physics and electrical engineering, Lehigh University, 
were visitors to the office of the ELrecrricaL Review, and later at- 
tended the meeting of the American Institute of Electrical Engi- 
neers last week. 


MR. CLARENCE MACKAY, Mr. G. G. Ward, Mr. W. H. Baker 
and Mr. E. C. Bradley officials of the Commercial Cable and Postal 
Telegraph Company, and Mr. W. L. Candee, manager of the Okonite 
Company, have returned from San Francisco where they attended 
the ceremonies connected with the laying of the shore end of the 
new Pacific cable. 


MR. MAX CAZIN, master electrician United States Navy Yard, 
Cavite, P. I., writes that there is great interest being manifested 
in electrical apparatus for utilization on the sugar plantations. 
There is an opportunity here, he says, for manufacturers of Ameri- 
can apparatus to make good use of catalogues and descriptive mat- 
ter of motors and dynamos, wiring material, cane grinding ma- 
chinery and water-wheels. 


MR. EDWARD H. ROLLINS, electrical and constructing engi- 
neer, 26 Cortlandt street, New York city, who was formerly in the 
new and second-hand electrical and steam machinery business, has 
been appointed superintendent of the power department for the 
Cheney silk mills, of South Manchester, Ct., and has sold out his 
business with the good-will and a very complete stock of engines, 
boilers and electrical machinery to B. W. Payne Company, 39 Cort- 
landt street, New York city, which is already carrying a large line 
of similar apparatus. 
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THE ELECTRIC APPLIANCE COMPANY, Chicago, selling 
agent for the Adams-Bagnall arc lamps, has just issued a booklet 
entitled “Twenty Chapters of Reasonable Arc Lamp Talk.” A 
postal card request to the company will secure one. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Boston, Mass., 
illustrates a fine line of dynamotors and motor-generators in bul- 
letin No. 139. These are for plating, charging, ringing and testing 
currents. This bulletin will be sent to any one interested upon 
request. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, Pa., 
as an evidence of the durability of its apparatus, has published two 
letters referring to the success which has attended the installa- 
tion of these transformers in two plants, one at Jenkintown, Pa., 
and the other at Quebec, Canada. 


THE EUREKA ELECTRIC COMPANY, Chicago, Ill., is supplying 
an entire new equipment for the Capital City Telephone Company, 
Pierre, S. Dak. Extensive improvements are being made under 
the direction of Mr. W. S. Rowe, general manager, who is installing 
the first underground cable in the state. 


THE ELECTRICAL EQUIPMENT COMPANY, contracting 
engineers, suite 930 Monadnock Block, Chicago, announces that 
Mr. J. Holt Gates has retired from the presidency of this corpora- 
tion, having disposed of his interests therein, and is no longer 
connected with the company in any capacity whatsoever. Mr. J. W. 
Peterson has been elected president and will continue in the active 
management of the business. 


THE LUKENHEIMER COMPANY, Cincinnati, Ohio, is very 
busy keeping up with the heavy demand for its metal products. 
The opening of its large new factory has given it a great many 
added facilities and the company is prepared to make prompt ship- 
ments of large orders. An attractive leaflet, which the company is 
now distributing, illustrates its armed body, brass mounted, globe 
angle, cross, check and swing check valves. These are mounted in 
screw and flange ends from two inches up. Complete catalogues of 
brass and iron engineering appliances will be sent on request. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., is just 
putting upon the market a new improvement in socket construction 
consisting of an elastic fibre insulating lining. This is of such 
construction that it is unnecessary to mutilate the shell to prevent 
the lining from dropping from the socket, and while it can be 
easily removed from the shell it can not be shaken out by accident 
or carelessness. The Marshall-Sanders Company is represented in 
Chicago by Messrs. Hart & Company, Monadnock Building, with 
whom has been placed a full line of all its specialties, sockets, 
switches, cutouts, plugs and receptacles. 


THE SAMSON CORDAGE WORKS, Boston, Mass., has just 
issued an attractive catalogue and price list of its solid braided 
cords and cotton twines. These solid braided cords have proved 
to be very durable in running over pulleys and have great freedom 
of play without slipping. A specialty of interest to engineers and 
construction men is the Samson railroad signal cords and trolley 
cords with weather-proof finish. Another specialty is the Samson 
are light cord which is constructed of a smooth hard braid which 
runs easily over the pulley with very little abrasion. This cata- 
logue will be sent to any one upon application. 


THE RITTENHOUSE-MILLER COMPANY, 923 Witherspoon 
Building, Philadelphia, Pa., is the manufacturer of the Eureka 
flexible conduit. This conduit is claimed to have many features 
of value and is so constructed as to be moisture-proof, and at the 
same time flexible to a great degree. The interior is coated with 
a high grade of Italian talc which further increases the facility 
with which the wire may be installed. The outside covering is made 
of thick, tough fibre which will withstand all abrasion. The whole 
conduit is treated with fire-proofing compound and then covered 
with an enamel baked on the conduit at high temperature. 


THE CAMBRIDGE BLECTRIC LIGHT COMPANY, Cambridge, 
Mass., is about to displace the direct-current power distribution 
system for an alternating-current system. The company has re- 
cently purchased from the Westinghouse Electric and Manufactur- 
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ing Company ninety-nine induction motors, which wil] take care 
of the bulk of the power service, comprising every possible use of 
electric power, in a city of this kind, from public works to small 
tailoring establishments. The order given is for eleven 1-horge- 
power motors, twenty-six 2-horse-power motors, nine 3-horse-power 
motors, nineteen motors of 5-horse-power, twenty-five of 7 
power, and nine motors of 15-horse-power. 


SYRACUSE, N. Y.—Messrs. W. P. Gannon and EK. G. Connette 
of the Syracuse Rapid Transit Company, announce that they stax 
closed a deal for the street railway system of Oswego, operated by 
the Oswego Traction Company. The purchase includes all of the 
first-mortgage bonds of the Oswego company, and all but ten per 
cent of the capital stock and second-mortgage bonds. The company’s 
capital stock amounts to $300,000, the first-mortgage bonds to $97,- 
000, and the second-mortgage bonds to $191,000, outstanding. The 
company operates eleven and one-half miles of railway, including 
all in Oswego, with lines running out to Beach Oswego and 
Minetta. 


-horse- 


THE HAINES & NOYES COMPANY, Chicago, I1l., has become 
affiliated with Couch & Seeley Company, telephone manufacturer, 
Boston, Mass., and will in future be the western agent of the Couch 
& Seeley Company with offices in Chicago, carrying a large stock 
of telephone apparatus made for western selling. The Haines ¢ 
Noyes Company has been in existence but a little over two years 
and in this time has built up a very large business. All communi- 
cations or orders from the West, including the western part of 
Canada and Mexico, will be directed to the Haines & Noyes Com- 
pany, and communications and orders in the East should be di- 
rected to the Couch & Seeley Company, Boston, Mass. 


THE UNION RAILWAY COMPANY, New York city, is about to 
complete a large substation at West Farms, N. Y., for which it 
has purchased from the Westinghouse Electric and Manufacturing 
Company a large amount of apparatus, including three 1,000-kilo- 
watt, three-phase rotary converters with starting motors which 
have cooling oil-insulating transformers and alternating and direct- 
current switchboards and the transmission will be at 6,300 volts 
and 3,000 alternations. The alternating-current switchboard will 
be equipped with the new Westinghouse type C, oil-break, elec 
trically operated switches. The Bayard street station of the Metro- 
politan Street Railway Company, of New York city, is also being 
equipped with these switches. 


THE ECONOMICAL ELECTRIC LAMP COMPANY, 123 Liberty 
street, New York city, is manufacturing two types of turn-down lamps. 
One type is intended for use where the lamps are located some dis- 
tance overhead and are equipped with two cords through which the 
lamps can be operated, using the bright light or the dim light by 
pulling the cord designating the light desired. The cords can be 
lengthened or shortened to suit the distance they are placed above 
the ground. The other type manufactured by the company is oper- 
ated by simply turning the bulb from right to left and then again 
from left to right. In turning the bulb to the right, the current is 
thrown on the smaller filament and a dim light shown, and by 
turning it back to its original position, the current is reversed to 
the larger filament and the light consequently brightened. The 
company announces a large sale of these lamps throughout the 
United States, and great increase in orders during the past three 
months. 


THE EASTERN AUTOMATIC TELEPHONE COMPANY, Bos- 
ton, Mass., has made great strides in eastern New Englard. Since the 
commencement of business in 1899, with its exclusive righis for the 
Strowger automatic exchange system for the states of Massa- 
chusetts and Rhode Island, automatic installations have been 
launched in the cities of Fall River and New Bedford, Mass., and 
in the town of Westerly, R. I., in all of which places the service 
given has increasingly won the approval of the telephone users. 
The latest move of this company is the appointment of Mr. B. E. 
Waters as general manager, with headquarters in Boston. Mr. 
Waters is well known among telephone men, having been manager 
of the Brockton exchange of the Southern Massachusetts Telephone 
Company, and later general manager of the Southern Massachusetts 
Telephone Company. Upon the purchase of the Southern Massa- 
chusetts company by the New England Telephone and Telegraph 
Company, Mr. Waters became superintendent of the southern 
Massachusetts division of the company. 
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HYLC 


In this issue of the Electrical 
Review our advertisement ap- 
This is not 


because of any vain-glorious de- 


pears on 24 pages. 


sire to break the record or to 
out-Marsh Mr. Marsh, but be- 
cause the scope and importance 
of the H Y LO idea requires 
large space. A full exposition 
of the utility and convenience 
of the HYLO lamp transcends 
the limits of any ordinary ad- 
vertising page; hence, we em- 
ploy in this issue extraordinary 
space which we are confident 
will carry knowledge and con- 
viction to every man connected 


with the electrical industry. 


The luxuries of to-day be- 
come the vital, every-day neces- 
sities of to-morrow. Only yes- 
terday the incandescent lamp 
The stand- 


ard of good living to-day puts 


ranked as a luxury. 


it down as a necessity. 


We have reached a stage in 
the development of electric 
lighting when a turn-down lamp 


is demanded, when it is abso- 


EDITORIAL 


lutely essential to good service 
Such a demand 
was to have been expected as 


everywhere. 


a result of the natural evolu- 
tion of the idea of comfort. 
It could not be supposed that 
the world would go on from 
June to Eternity using the in- 
flexible, common lamp, which 
is “all on” or ‘‘all out,” six- 
teen candle-power or nothing. 
The time in the century arrived 
for something better and with 
it came the HYLO baby fila- 


ment lamp. 


It is sufficient now that some 
electric lamps are turned down, 
one, or at most two, in each 
room, but the ever-expanding 
standard of good practice will 
in time decree that every electric 
light shall be fixed so it can be 
turned down whether it is often 
turned down or not. 


Hitherto the problems _be- 
fore the central-station manager 
have been largely those of gen- 
erating and distributing electric- 
ity, but for the future the man- 


ager will be obliged more and 
more to study the best uses of 
the current on the preniises of 
the consumer. Electric light 
holds its place solely on account 
of convenience—never on ac. 
count of price. It can never 
compete in cost. All the small 
devices by which the conve- 
nience and utility of electric 
light is increased are, therefore, 
of great importance and of in- 
creasing benefit to the station, 
The HYLO lamp is a good 
thing for the current-scller as 
well as for the current-user. It 
is the most important addition 
which has been made to the 
convenience of electric light. 


- Two cases of this kind have 
actually been brought to ourat- 
tention. In one town the use 
of HYLO lamps is forbidden, 
and in another consumers are 
charged 25 cents per month 
flat in addition to meter read- 
ings for each and every 11 YLO 
What a whack- 
ing good magazine ad this will 
Who says they don't 
save current now ? 


lamp in use. 


make. 


THE PHELPS CO., 29 Rowland St., DETROIT, MICH., U.S. A. 


Other HYLO ads on pages 1, 4,7, 9, 10, 13, 14, 17, 19, 21, 23, 24, 27, 29, 30, 31, 33; 42) 47, 48, 51 and 52. ; 
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Electric light is the only safe and 
suitable light for hospitals and asy- 
The HYLO lamp is the only 
proper lamp for the wards and halls 


lums. 
of these institutions. The comfort of 
both patients and attendants requires 
a dim light, and many crude expedi- 
ents have been used to secure it in 
The HYLO satisfies every 


condition perfectly. 


the past. 


It makes no smoke; requires no 


ELECTRICAL REVIEW 


FOR HOSPITALS 


matches, thus decreasing the fire 
risk; does not vitiate the air or 
There 
danger of asphyxiation or water-gas 


damage the walls. is no 
poisoning when electric light is used. 
Every hospital has had a few fires 
from cloth or paper tied about a 
common lamp to dim the light. The 
HYLO removes that risk entirely. 
It takes only one-sixth as much cur- 


rent as a common lamp and makes 






light enough to read a fever ther- 
mometer, or give a dose of medicine. 
The 34-8 candle-power lamp takes 
only one-tenth as much current as a 
common lampand makes light enough 
for the bedroom. The two filaments 
of the HYLO have a combined life 
of 4,000 hours. In a hospital the full 
life is realized. The HYLO wiil 
reduce your lamp expense. It will 
cost less than a common lamp. 
Sample on receipt of 75 cents. 


THE PHELPS CO., 2? ROWLAND ST., DETROIT, MICH., U. S. A. 


Other HYLO ads on pages 1, 2,7, 9, 10, 13, 14, 17) 19, 21, 23, 24, 27, 29, 30, FL, Z3s 43 44s 47, 48, 51 and 52. 
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Two Types of Ceiling 


DIEHL ELECTRIC FANS 








Twelve Designs of Ceiling 











DIEHL MANUFACTURING CO. 


MAIN OFFICE AND WORKS 
ELIZABETHPORT, NEW JERSEY 


Twenty Finishes of Ceiling 


I110- 170- 220-250 and 500 
Volts. 

Two or four Blades. 

Desk, Bracket, or Universal 
Joint, in three sizes. 
9-12-16 Inch. 





Making the largest line of Fans ever 
offered and our 14 years’ experience 
assures you that they are the Best 


SALES OFFICES 


New York City 





561-563 Broadway, 
128-132 Essex Street, Boston - 
1217 Filbert Street, Philadelphia 
Central Electric Co., Chicago 
Newman-Sprahley Co., New Orleans 
Waco El. Supply Co., Waco, Texas 
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Now is the time to put lighting plants 
in the best possible condition. In your 
specifications for new apparatus and 
improvements don’t forget to include 














OLUMBIA 
ARBONS 


Let us tell you how you can begin their use without taking a 
single chance 





NATIONAL CARBON COMPANY °*‘onio "” 





THE CONSOLIDATED “AXLE LIGHT” SYSTEM OF 


Electric Lights and Fans 


FOR ALL KINDS OF RAILWAY PASSENGER CARS 





(3 Adopted as the electric lighting system on Pullman Private Cars 





By this system Electricity for the lighting of railway 
cars is generated by means of a Dynamo driven by the 
Axle while the car is in motion, and is supplied auto- 
matically from storage batteries when the car is stationary. 

Each car carries its own electric lighting apparatus, 
being entirely independent of ail other cars or of any 
charging plant. 

Electric lights and fans keep a car bright and well 
ventilated. 

The system has been demonstrated to be efficient. 
economical and —above all—Safe ; and has come to stay. 





CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY 


100 BROADWAY NEW YORK 
J. L. WATSON, Secretary and Treasurer 
INO. T. DICKINSON, General Agent, N.Y. x Sp CObLo KL 
GEO. W. CARHART, General Agent, o 


83 West Jackson Blvd., Chicago, Ill. Vice-Pres’t and Gen’! Manager 

















WRITE FOR BULLETINS 





DIRECT 
CURRENT 


Ke 
Lamps 


SERIES 
ALTERNATING 











CONSTANT-CURRENT ISERIES " 
LONG-BURNING ARC LAMP Nos. 7008-701 














WESTERN ELECTRIC COMPANY 


CHICAGO NEW YORK 
SAINT LOUIS PHILADELPHIA 
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THE Abt FANS 


Circular No. 22—Desk on. Bracket F: 
Circula No. 23—Style “A” Ceiling ay 
Circula No. 24—Style “‘B” Ceiling Fan 


For all D.C. Circuits 
For Quick Delivery 
For Good Taste 





THE ROBBINS & MYERS CO Meand works SPRINGFIELD, OHIO 
Circular No. 25—500- Volt “Special” Ceiling Fan a Eastern Sales Dept., 136 Liberty St , N.Y. City 











Have YOU 
Seen It? 





Every Dealer 
MUST Have It 









mumeneeene’ 


The “Comfort 
OSCILLATING 
Electric Fan” 


MANUFACTURED BY 


The Shedd Electric and 
Manufacturing Co. 


136 Liberty Street 
NEW YORK 


aa 








Patented In U. S. and Forelgn Countries 








A Breeze 
and Light 


for the same price. The new 


PACIFIC FAN-LAMP 


for direct current only. 






READ 


kann ool and have STERLING 
Sand or creas SPECIAL 

Pacific Electric ads in 

Company other issues 





La Crosse, Wis. 








COMPLETE SUBWAY SYSTEMS 


BUILT FOR ALL PURPOSES 


G. M. GEST, Expert Subway Contractor 


CINCINNATI, OHIO 277 BROADWAY, N. Y. 
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Tuerk Alternating Current CEILING FANS 
conor! and Eero HUNTER FAN AND MOTOR GO. western apn 


E. B. LATHAM & CO. WESTERN ELECTRIC CO. 
39 Vesey St., New York FULTON, N. Y. CHICAGO AND ST. LOUIS 








Continuous Rail Joint Co. 
of America. 


General Offices, Century Building, 
142 Market Street, Newark, N. J. 








OVER TEN THOUSAND MILES IN USE. 














EDISON PRIMARY BATTERIES 


Formerly known as the Edison-Lalande. 


) CONSTANT CURRENT 
| NO LOCAL ACTION, 
WILL NOT FREEZE. 
LIQUID TIGHT 
CELLS FOR 


SMALL MOTORS, 


ETC. ... i | a "| Full Description in 
Booklet No. (7. 


EDISON MANUFACTURING COMPANY. 


Factory, Orange, New J U. 8. A. New York Office, 83 Chambers Street. 
sis Ow Were hicago Office, 144 Wabash Avenue. 





Bicycles Below Cost 


5000 ) Bicycles, Paper nal For 39 daye days 


by. ov Mew 1902 Models, 
“Bg 7 
44, i] 












NA citeesiort a Beauty $10. 75 
on feet 4 » $11, 75 
leycle at any price. 

Choice of M. & W. or Record tires 
fend =e bicycies. 


{PON v APPROVAL 





pong papers mete taht 

o net! uy a cle until you have 

for our free Catalogu, ows ith large photographic 
engravings and full pe 


MEAD OYGOLE GO. dept. 288 N Chicago. 
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In making advertising copy 
do not condense ideas—rather 
condense words 
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The HYLO lamp is an article of 
luxury which every first-class hotel 
will be obliged to provide for its 
guests, as essential as steam heat, 
push-buttons or electric light itself. 
Your guests, Mr. Landlord, will not 
turn down the light to save your coal 
pile or your meter bills, but they will 
turn down the light for comfort. 
Forty per cent of the men who regis- 
ter with you have brought up babies 
and have acquired the habit of sleep- 
ing with a light in the room. 

We demonstrate to you that the 
two filaments of the HYLO will last 





FOR -HO TELS 


as long as three common lamps and 
therefore that your lamp expense 
will not be increased. You get this 
improvement for your house without, 
practically, expense. 


But if you should take the most 
billious view of it and assume that 
the HYLO is never turned down but 


is burned out like a common lamp, 
do you know that the extra cost would 
be only 3 cents per room per month. 
If the HYLO pleases ‘even a few 
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cost) you cannot afford to be with- 
out it. 

In halls and bathrooms, where 
lamps are under the control of your 
employés, you get much better dis- 
tribution after 12 o’clock and save 
much current. The saving of cur- 
rent in halls alone will pay for all 
the HYLO lamps you need in three 
or four months’ time. 

Write us how many lamps you 
have in halls? how many guest 
rooms? how many bathrooms and we 


of your guests at that price (mind, 


ill d th Id fi 7 
we insist there will be no extra oan dicag malt — 


THE PHELPS CO., 297 ROWLAND ST., DETROIT, MICH., U. S. A. 


Other HYLO ads on pages 1, 2, 4, 9, 10, 13, 14, 17, 19, 21, 2}, 24, 27, 29, 70, 31, ZF?) 43s 44s 47, G8, 51 and 52. 





' AS 
(Work 

\ 14 : 
Cab? |X TURES 


“KENNEY & WATERBURY, IS FRANKLIN ST.Bo 










Buy the Standard 


Brookfield Screw-Glass 
- Insulators 







nd OIL 







=a 
Dip 








We are Manufacturers 
Retailers of Medium 


Fine Grade 





FOR 


LIGHTIN 





Gas 


or 





FIXTURES 








with ELEcTRICITY, KEROSENE, 


ACETYLENE. 








We are especially 
equipped for # 


HIGH POTENTIAL POWER 
TRANSMISSION WORK 


Write us for prices. 
Send us designs 
for estimates. * »* 


THE BROOKFIELD GLASS 60. 


and 


and 


G 








Correspondence Solicited. a 


Remember 
our address 





Send for Catalogue. 
181 Franklin St., Boston 






218-220 Broadway, New York 


Works: Brooklyn Borough 
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Cotton tape carries from 5 to 10 per cent of 
water into armature windings. This must be 


baked out and replaced with insulating compound, 


rwwwvvwvwwveveerrueeerCrVTCTCTT eT. 
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a process which deserves careful “cost study.” 
ARMALAC tapes cost less than old-style tapes 


and contain no moisture. 


With our patent aluminum bobbins the cost of 


hand winding is enormously decreased. Field coil 


ee ae a a ee et 


work shows an unusual saving. 








SAMPLES ARE TO BE HAD 
FOR THE ASKING 
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Address all inquiries «« INSULATION DEPT.” 


Massachusetts Chemical Co. 


170 Summer Street, BOSTON, MASS., U. S. A. 
Insulation Plant and Rubber Works, Walpole, Mass. — 





Authorized Agencies carrying Steck of Genuine Goods: 


W. R. GARTON CO. ELECTRIC RAILWAY & MPG. SUPPLY CO. 
118 Jacksen Boulevard 68-72 Pirst St. 
CHICAGO, ILL. SAN PRANCISCO, CAL. 


ST. LOUIS BLECTRICAL SUPPLY CO. J. H. ASHBY AMERICAN GENERAL TRADING CO. JAS. CLARK, Jr. & CO. 
118 Pine Street Hennen Building 136 Liberty St. and 139 Cedar St. 315 West Main Street 
ST. LOUIS, MO. NEW ORLEANS, LA. NEW YORK LOUISVILLE, KY, 
PHILIPP MUHSAM VICTOR DOURIN 
Alexandrinenstrasse 11 PERSICANER & CO. 28 Rue de la Montagne 
BERLIN, GERMANY VIENNA and BUDAPEST BRUSSELS 
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The only successful turn-down lamp—more ? Py Siandarda Vera 


SSsosd 


than half a _ million users—all of them satis- 


fied—all our friends. 
Ask any one of them about the HYLO. 
If your electrician will not supply you 
promptly, don’t wait; send us 75 cents for 


sample by mail. Circular free on request. 





The Phelps Company 


29 Rowland St. Detroit, Mich., U. S. A. New York Representative 
WILLIAM S. BROWN 


39 Cortlandt Street 
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Other HYLO ads on pages 1, 2, 4, 7, 10, 13, 14, 17, 19, 21, 
23; 24, 27) 291 30, ZL, 33s 431 44, 47, 48, 51 and §2. 

















HABIRSHAW 


WIRES AND CABLES 
REPRESENT HIGHEST INSULATION 





After you have considered all the other factors in electrical construction then weigh 
well the one of insulation. This is accomplished to the highest degree by the 
HABIRSHAW PRODUCTS. 


HABIRSHAW means the best in india-rubber insulation. We are the 
authorized manufacturers of ATTIX FLEXIBLE TUBE WIRE. 


The India-Rubber # Gutta-Percha Insulating Co. 


Main Office, Glenwood Works 
SALES OFFICE 


15 Cortlandt Street, New York YONKERS, N. Y. 
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The only eit ieee inom anybody ever buys again. 
THE PHELPS COMPANY, - - 29 Rowland Street, Detroit, Mich., U. S. A. 


Other HYLO ads om pages 1, 2, 4, 7, 9s 13; 14, 17, 19, 21, 23, 24, 27, 29, 30, 31, PF: 431 441 47, 48, 51 and 52. 
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i ELECTRICAL CODE STANDARD } | *"*Ctterco WIRES «© i 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
‘*SaFETy” wires and cables have the indorsement 
of some of the largest users in the United States, 
Write for our booklet containing the experience 
of users. 


The Safety Insulated Wire & Cable Co. 


225 TO 239 WEST 28TH STREET, 


COLYER INSULATED WIRE AND CABLE CO. °““acis** NEW YORK. 


H.N. FENNER President J. F. BLAUVELT, Agent RUSSELL W. KNICHT, Treasurer 


NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding. Polishing and Measuring Machines. Cable Covering Braiders 
FINE CASTINGS A SPECIALTY 


304 PEARL STREET, - - - PROVIDENCE, R. I., U.S. A. 


HAZARD MANUFACTURING CO., "“s"™ 
Ste WIRES and CABLES. 


Magnet, Office, Annunciator Wire. 
















Weather-Proof 
Siow Burning Weather-Proof 
Slow Burning Wire 





PRICES ano SAMPLES On APPLICATION 
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“AMERICAN” 








ELECTRIC WIRE CONDUITS, COUPLINGS, ELBOWS, 
ETC. @ ENAMELED INSIDE AND OUTSIDE 


New Yoru Orrice, HICAGO OFFic 


50 DEY STREET. (201 MARQUETTE BUILDING. 
£ y 
SHELBY LAMPS ars. 


The CLARK’ Wire 

















Ferrotype Plates, Developing Trays Japanned; Sign Plates Lacquered Tin, Etc. 
Pittsburg Freight Rates 


AMERICAN CONDUIT MFG, CO. = NEW KENSINGTON, PA. 


STANLEY & PATTERSON 






































(INCORPORATED) 
Manufacturers of General Electrical Equipment Supplies mana fo, ie 
93 LIBERTY ST.| | icgtbeweete nine le! fl 
DEVEAU Branch-32 & 34 FRANKFORT ST.-Store —> tod wire. "We shall be pleased t Catalogues, with terms aod Coeur 
Uptown-329 FOURTH AVE.—Store 
TELEPHONE reiterate atte Eastern Electric Cable Com pany, 
APPARATUS % E w Y O R K Henry A Clark. ig iy oc aaa ic gy rae and pean 
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In the Electrical Field “trouble” and 
“poor material” are synonymous terms, 
so that when Electricians complain of 
“trouble” with insulated wires and cables, 
it is a sure sign they are not using 


“OKONITE,” 


the standard for rubber insulation which 
has no equal. 

Candee wires and potheads, Okonite 
and Manson Tapes are the very best to 
be obtained. 





Prices and further information cheerfully furnished 


The Okonite Company, Ltd, 


253 Broadway, New York 





Willard L. Candee 


H. Durant Cheever Managers 
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THE GENERAL ELectRIC COMPANy’s 


New Interchangeable Type 
Arc Lamps | 





a 





Enclosed Arc for Direct Current Enclosed Arc for Alternating Current Enclosed Arc for Direct Current 
110-Volt Circuits sto-Volt Circuits 220-Volt Circuits 


‘*The Station [Man’s Lamp”’ 


GENERAL OFFICE, SCHENECTADY, N. Y. 
Sales Offices in all Large Cities New York Office, 44 Broad Street 











WwW ate the original patentees 
e and sole manufacturers of THE PRACTICAL, ACTIVE, THINKING, PRO: 


genuine lava insulation. Our new 
nin: deaeeitiaty intel ik eieiatuliaee GRESSIVE, BUYING MEN are close readers of 


all kinds are our specialty. the ELECTRICAL REVIEW. «= «a «a 2 
We also make Time 


e 
Switches for turning out 8 V t 
electric fights, Program a 1 e 
Clocks for ringing bells, S 
aude Clocks _ va ie to distinguish the genuine from imita- 
time, 60-Day, Calendar and tion. It is broadly protected. Refuse 



































Feying- Pan Cocke. substitutes. CHICAGO EDISON COMPANY 
Send for Catalogue No. 202 The D. M. Steward Mfg. Co. x 
The Prentiss Clock | ent Co. a Tenn. 
sPreatna cack improvement o-| |. ference = | | REPAIR SHOPS, 











76 MARKET STREET, CHICAGO. Telephone, Main 1260 
FIRST-CLASS EQUIPMENT IN ALL SHOPS 


OPEN DAY and NIGHT PROMPT ATTENIW 
THE ELECTRICAL REVIEW Dynamos, viet Motors, Ps ae Instruments, 


Machine Shop; Engines, Etc., Carpenter Shops; 
prints more telephone articles and telephone news items than Cabinets, Etc. 


th blished 
ere re ae CORRESPONDENCE SOLICITED— 


DO YOU KNOW 


THE IMPORTANCE OF MACNETICALLY FLOATING 
THE MOVING PARTS OF A METER ? 


Send for description and book full ef good information “ABOUT METERS” 


STANLEY INSTRUMENT COMPANY 


Ceneral Sales Office, 156 Broadway, New York, N. Y. 
Pacific Coast Agency, 33 New Montgomery Street, San Francisco, Cal. 
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wE ARE PREPARED TO FURNISH 


+1 ‘ : g ¥ T k b : ¢ age) aii) i, sii 


jrranged for all standard makes of Enclosed Fuses THE ONLY WAY 


nave - styles and sizes of Clips for Enclosed Fuses 
N STOCK. Send us your order for To light a window or picture satisfactorily is by using 
a Wheeler No. 85 Window Reflector 


uti PANEL and SWITCHBOARDS is eas Sy Seed sas ook Mh 
V.S.HILL ELECTRIG COMPANY  Wpuaun Geerueeion Oo, 


NEW BEDFORD, MASS. 100 PURCHASE STREET, BOSTON E 


Foreign Department, 88 Maiden Lane, New York City 


YL 


The only good- -looking turn-down lamp. The graceful HYLO filament needs no 
concealment behind frosting. 
Other HYLO ads on pages 1, 2, 4, 7, 9, 10, 14, 17, 19, 21, 23, 24, 27, 29, 30, F!, Z3: 43, 44, 47, 48, 51 and 52. 
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HE ELECTRIC STORACE BATTERY CO. 


PHILADELPHIA 


‘Chloride Ficcumulator for Central Stations, Electric Railways, 


lated Lighting and Power Stations, Fire Alarm and Telegraph Service, Train Lighting, Laboratory, etc. 


e “WK ride Hiccumulator’’ for Electric Vehicles. 


PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST. 
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— Saves Orriczes — 
PHILADELPHIA New YorK: BosTon : CHIcaGo : BALTIMORE : St. Louis : SAN FRANCISCO: CLEVELAND: DETROIT HAVANA CuBa: 


any Ave. & 19th St. 100Broadway 60State Street Marquette Bidg. Equitable Bldg. Wainwright Bldg. Nevada Block New England Bidg. Michigan Electric Co. G. F. yee ee La q 
Km rado Street 















SIENGE ABSTRAGTS, ijeanis ie witiiiinumii 


PUBLISHED MoonTaity 


Issued under the diyection of the INSTITUTION OF ELECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 









A most invaluable publication. Its name sufficiently implies its scope and purport. Its abstractors, some sixty odd, are necessarily 
Pg experts in the branches they undertake. 






J 


| JCIENCE ABSTRACTS has a wide and influential circulation. It is officially taken by all the members of the above-named societies, 

i 4 strong outside circulation by subscription and otherwise. 

_ that it is an excellent advertising medium, Advertising space is limited. All particulars from the Publishers and 
ontractors. 


he FE/LDEN PUBLISHING CO., Ltd., Temple Chambers, London, E. C. 
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Our %-8 candle-power lamp 
is especially suited to the state- 
rooms of ocean and lake steamers. 
Passengers will not turn down the 
light to be kind to the engineer, 
but they will turn down the 
HYLO for their own comfort. 

In the saloon the effect of many 
HYLOs turned down is much 
more artistic than a few 16 candle- 


ELECTRICAL REVIEW 


FOR STEAMSHIPS 


power lamps. Wherever on the 
boat lights are under the control 
of employés the saving in current 
is considerable. 

The twofilamentsofthe H YLO 
wear so long that it really costs no 
more in the end than a common 
lamp. 

Timid women and old people 
who. want a night light will 


appreciate the HY LO when two 
strangers occupy the same state. 
room; the first man to “turn in” 
can leave an undressing light for 
his roommate without incom. 
moding himself. The % candle. 
power H YLO makes light enough 
for all seaside purposes. Samples 
sent by mail on receipt of 75 
cents. 


THE PHELPS COMPANY, 29 Rowland St., Detroit, Mich., U. S. A. 


Other HYLO ads on pages 1, 2, 4,75 9, 10, 13, 174 19, 21, 23, 24, 27, 29, 30, F121 33> 43; 441 47, 48, §4 and 52, 
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ELECTRICAL 
MECHANICAL 
CONSULTING 








DIRECTORY or ENGINEERS 


CONTRACTO 
SPECIAL 
INTERESTS 

















ARNOLD ELECTRIC POWER 
STATION COMPANY, 


ENGINEERS, CONTRACTORS. 


For Complete Electric Plants. 
Results Guaranteed. 


SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
New York Office, 711 Transit Building. 








F. B. BADT. G. M. WILLIS. 


F. B. BADT & CO., 


CONSULTING ENGINEERS 

anp EXPERTS. 
Telephone 

Harrison 745 CHICAGO 





GEO. T. HANCHETT, 


CONSULTING ano 
ELECTRICAL ENGINEER, 


114-116 Nassau St., New York. 








-L. W. KUTSCH, 


SWITCHBOARDS in MARBLE anp 
SLATE, ror LIGHT 
anno POWER . 
GeneraL EvsctricaL CONSTRUCTION 
17281729 Monadnock Bldg., Cxuicaco 


New England Engineering Co. 


too BROADWAY, WATERBURY, 
New York. ONN. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other engineering instal- 
lations built or remodeled. 


SHEAFF & JAASTAL 


MECHANICAL and 
ELECTRICAL ENG 


Plans and specifications for 
superintendence of Electric Power 
Lighting Plants a specialty. 


85 Water Street, BOSTON, 

















W. S. BARSTOW, 


CONSULTING ’ nes 
an 
MECHANICAL ENGINEER, 


- Deseo ci New Yorx. 


d Supervision of Installation of Com- 
piste Lighting, Power and Rail Plants. 
jpecial Reports on Electrical 
Telephone, 4671 Broad. 


JAMES BLAKE CAHOON, 


CONSULTING 
GAS ane —— 
ENGIN 


35 Nassau Sr., iin York, N. Y. 


Properties bought. Opinions and 
Advice on Consolidations and Re- 
organizations of Properties. 


LAMAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINEER. 
Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


Park Row Buitpina, New York. 


POWERS’ 


CENTRAL STATION STREET RAILWAY 
IRECTORIES. 
Complete,up-to-date manuals for Finan- 
cial, Official, Electrical and Mechanical 

Reference. 
Tue E. L. POWERS CO., Pusuisuers, 
150 Nassau St., New York. 


J. H. VAIL, 


Mechanical and Electrical Engi 
Rooms 715-18 Hale Building, 
1328 CuEstNnut St. PHILADELPHIA, 
pe specifications, contracts, 
Twenty years’ exp 
vio Blectric lighting. } 
Power transmission. 














THOS. J. McTIGHE, f2pincer” 


Mechanical, Reports, 
Electrical, Estimates, 
Mining, Supervision, 
Inventions. 
1138 Park Row Building, 
13-21 PARK ROW, NEW YORK. 


FRANK B. RAE, 
Electrical and Mechanical Engineer, 
Avpricu Court, 45 Broapway, 
New York. 


ton ete and Dee Work’ Blsot Tioetric Rail 


Pht 5 Roe ont. oe Transmissions 








ARVID REUTERDAHL, 


CONSULTING STORAGE 
BATTERY ENGINEER. 


67-69-71 Fountain STREET, 
PrRoviDENCE, R.L 





J. @& WHITE & COMPAM 


INCORPORATED, 
ENGINEERS, CONTRACIO 
29 Broadway, New York, N.Y. 
Lonpon CorREsPONDENTS: 
J. G. WHITE & CO., Ltd. 
22a Cottece Hitt, CANNon stm 


C. H. WILM 
» CONSULTING ENGIN 
184 La SALLE STREET, 


Design and Construction of B 
hi and Power Plants. 
Equipment of Mills, Facer 

E nder 
pe 9 Estimates, Report 


ph 
Cui) 
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MEASURING . 


(EYSTONE wsrriments?: 


T. H. BIBBER & CO., 37 Arch Street, Boston 
A. ANNABLE, 120 Liberty Street, New York 








Dearborn Street, Chicago 
pen & BER. 2 ” Ww. 14th Street, Cincinnati G. 


A COMPLETE LINE OF HIGH-GRADE PORTABLE AND SWITCHBOARD 
we Getine THE rene 1S THE STANDARD OF THE FUTURE 


. THE CUTTER CO. 


{9th and Hamilton Sts. 
PHILADELPHIA 


JOHN R. COLe, 33 Second Street, San Francisco 
Ww. e JESSUP, 203 Lewis Building, Pittsburg 


LITERA- 
TORE ON THE - si 











RHEOSTATS 


AND 


ELECTRIC CONTROLLING DEVICES 


EVERY DESCRIPTION 


THE CUTLER- HAMMER MFC. co. 


ACCENTS: 
evn] ENGINEERING CO 
’ SYDNEY. N. S. W 
ONE 4 CLARK $O,, SEATTLE. WASH 


LONDON, ENG 








(TOR SOLDERING ——, 


f VICTOR pemataead gg STICK. 


A Perfect Substitute for Resin, Acids or Salts. 

















THE STANDARD FOR ELECTRICAL USE. 


for making @ sound, quick and durable joint it stands absolutely without a 
‘i will not splutter nor corrode. 
lh stick has a close-fitting pasteboard tube over the tin-foil, preserving its 
»and makin ¢ it the cleanest and easiest handled soldering flux in existence. 
buy from your regular supply house or write us. Samples free. 


WA CHEMICAL COMPANY, 541 Gates Ave., Brooklyn, W. Y. 








Entirely Satisfactory 


The Cumberland Telephone and 
Telegraph Co., Nashville, Tenn., 
write :—‘' Replying to yours of the 
14th inst. with reference to Leeds 
Portable Testing Set would say that 
we are pleased to advise you that this 
set ts entirely satisfactory.” 

It is real economy to any Tele- 
phone Exchange to have a Leeds 
Set on hand for testing lines, locat- 
ing faults, etc. Catalogue free on 
request. 


2 JAMES G. BIDDLE 
"Stephen Girard Bldg. Philadelphia | 











IARTFORD” ROSETTES 


FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 


Approved by the UNDERWRITERS’ 


Voltmeters, Ammeters, 
and Volt-Ammeters ... 


POCKET SIZE, For General Measurements, 
VARIOUS RANGES, Testing Storage and 


ACCURATE, Primary Batteries, 
RELIABLE. Circuits, Etc. 














L. M. PICNOLET, 


Manufacterer et ELEOTRIO INSTRUMENTS, and ELEO- 
TROTHERAPEUTIO APPARATUOS. 


78 Cortiandt Street, New York. 





NATIONAL ELECTRIC ASSOCIATION. 





Cap and bases interchange- 
able. 

Positive lock and sure con- 
tact. 

Cap can not be loosened or 
contact lessened by shaking 
or pulling on the cord. 


iad ao. ” 


STEEL OUTLET 40 JUNCTION BOXES 


Switchboards, Panel Boards, Switches, Etc. 


-» MADE BY.. 


THE BOSSERT ELEGTRIG CONSTRUCTION GO. 


UTICA, N. Y. 





HART MFG. GO., siurro 











REUTER 


, 


f 





OUR 
Electrochemically Formed Plate 


SY RR EPR 
1S CONSTRUCTED IN ACCORDANCE WITH THE 
MOST ADVANCED IDEAS OF MODERN 
ELECTROCHEMISTRY #4224 42 @ 


WRITE FOR BULLETIN G 


: Cr aaee 
‘ADAHL ELECTRIC CO. PROVIDENCE: RL 


SL OFFICE. 1504 MONADNOCK BLOCK. CHICAGO It. 











SCOTT & WILLIAMS 
, 2079 ECUMBERLAND ST. 


agg U.S.A. 


MANUFGRUS OF 


MILLED MACHINE 
SCREWS. 








"BATT ERY BRAN D” 


Ve “WONT ones 


—J 


«@20ucr CHLORIDE OF ZINC. 


4ov® INWikye = FUSED AND GRANULAR, 


we - The Roessler & Hasslacher-Chemical al 








100 WLU ST _WWEWXORK. 





ELECTRICAL 


Electrical 
Catalogue 


The Most Complete 


Ever Issued 


You will notice that it is made up in Bulletin 
Form for the convenience of our customers. 


Each class of material is contained in a sepa- 
rate Bulletin. 


The set, bound in handsome cloth covers, is a 
complete catalogue of 


GENERAL 
ELECTRICAL 
SUPPLIES 


We also issue several other Bulletins, including 
one on line and construction material, one on a com- 
plete assortment of high-tension porcelain and glass 
insulators, one on electric gas-lighting supplies and 
house goods, and one on Fan Motors for 1902. 


FROM TIME TO TIME WE SHALL PUB- 
LISH NEW BULLETINS TO TAKE THE PLACE 
OF THOSE THAT HAVE BECOME OUT OF 
DATE OR WHERE THE MATERIAL HAS 
CHANGED. THUS OUR CUSTOMERS WILL 
ALWAYS HAVE A COMPLETE UP-TO-DATE 
CATALOGUE OF ELECTRICAL SUPPLIES AT 
THEIR COMMAND. 





Sole New England Agents 








WIRES and CABLES 











Pettingell 
Andrews Co. 


al 
BOSTON, 


The Leading 
Supply House 


MASS. 


REVIEW 


“PHONO- ELECTRIC 
WirE 


For PERMANENT 
PERFECT 





SERVICE 


The Little Book 


We have recently caused to be printed give 


much interesting data on the sound-carrying 


capacity of line wire. The facts given ar 

based on technical tests. 
Send for it. 
“Phono - Electric” Wire combines hig 

tensile strength, high elastic limit and gre 


toughness with remarkable wearing qualities 


Bripceport Brass Co. 
1g Murray Street 
New Yor 


Mills: Bridgeport, Conn. 
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THE ONLY SUCCESSFUL TURN-DOWN LAMP 


Exclusive manufacturers under license for Canada and British North America 


THE PACKARD ELECTRIC CO. 
| ST. CATHARINES, ONTARIO, CANADA 


Makers of Packard Incandescent Lamps, Packard Transformers and Diamond Meters 


Address all Canadian correspondence as above 


| The Phelps Co., 29 Rowland Street, Detroit, Mich., U. S. A. 


Other HYLO ads on pages 1, 2, 4,719, 10, IF, 14, 19, 21, 23, 24, 27, 29, 30, 31, 23, 43: 44. 47, 48, 51 and 52. 


pives 


rying 











COMBINATION |||. 
swITCH CUTOUT THE HART 


RECTANGULAR 
BASE 


FLUSH SWITCH 


is narrow enough to fit 

iron wall frames and boxes designed for “H. & 
H.” Push Switches and is the same in mechanism 
as the regular “Hart” Rotary Switch. 


Hart Rotary and “Hl. & H.” Push Switches 


Specially adapted for entrance switch and fulfills the National Board 
of Fire Underwriters’ specifications for this work in aft types. Ask for a Catalogue. 











ities. 


MADE IN 2 AND 3 WIRE BY 


THE NEW ENGLAND ENGINEERING CO. 


WATERBURY, CONN. 


Write for Prices 




















READY FOR | 1—75-Lt., 2—45-Lt., 2—40- Machines. 
| HHIPMEN T | 3—A30 1a Styl sty 7. H. Alternators. 1660 'V" ee (8) 





good condition. Very cheap. 
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SIEGRIST 


AUTOMATIC LUBRICATION-~- 


SYSTEM. 


PATENTED 


THE GREAT OIL AND LABOR SAVER. PAYS A BIG INTEREST ON THE INVEstTMme; 


NOT AFFECTED BY HEAT OR COLD 
OWNERS AND CONSULTING ENG 


A LIST OF USERS FURNISHED 
BY ADDRESSING 


PLENTY OF OIL UNDER ALL CONDITIONS. 


INESRS ARE INSTALLING IT ALL OVER THE WORLD. 


SIEGRIST LUBRICATOR CO., sT. Louts, Mo., u. s. 4 













Cary Spring Works 


240 & 242 West 29th St. 
NEW YORK CITY : 3 3 3 


Manufacturers of 





. NN Wire and Springs 
For Machinery, Motors, 


Our... 
Patented 





Mineral Wool Coverings and Copper Gasies 


~ THEY SAVE STEAM 
\i AND MAKE ABSOLUTELY 
» TIGHT JOINTS 


U. S. MINERAL WOOL co. 


106 West St, 
NEW YORK - - wy, 














SPRINGS 


ing the small springs used 
by electrical trade ..... 


THE WALLACE BARNES CO. 
Bristol, Conn. Established 1857 


Submit samples or specifications 
for quotations .....eccceee 


ASK FOR CATALOGUE A A. 














Graphite Resistance. 


Graphite Resistance in Rods, Tubes or otherwise. Any re- 
sistance wanted—one ohm to one million ohms. Write for 
particulars. ss 6S lt = CU 





Joseph Dixon Crucible Zo., Jersey City, N. J. 








MODERN HEAT 
+ ELECTRICITY ” 


AMERICAN PLECTRICAL HEATER ©. 


ELECTRIC HEATING APPLIANCES 
195-197 RIVER ST. DETROIT, MICH. U.S.A. 








The ELECTRICAL REVIEW 


is quoted by the press of the country from eight 
to ten times more than any other electrical 
weekly published in America. This means that 
it is alive. 
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ELECTRICAL REVIEW 


REACHES ELECTRIC LIGHT STREET RAILWAY AND TELEPHONE 
OFFICIALS WHO HAVE THE AUTHORITY TO BUY EQUIPMENTS. 
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IT PAYS TO GET THE BEST: 


EDWARD BONVILLE 


WWMM MINT NANNANNAANN 















BASES for KNIFE SWITCHES, DISTRIBUTING BOARDS and SWITCH- 
BOARDS in ALL SIZES. ALL KINDS of FINISHES in PLAIN and 
ENAMELED BLACK or MARBLEIZED. FINISHES in ALL FINE COLORS 


P. O. LOCK BOX 24, = * FAIR HAVEN, VERMONT 


LAAN 








Ei Electric Tablo Lamp (as shown in illustra- 
= tion) with Battery complete.............- 







a Battery Hanging LEmP........0.-seseeere 10.00 
z Telephone, with Batcery com plete........ 6.95 
Ei Diectric Door Bells, all connectionce..... 1.00 
4 Wlectric Carriage LAMP...rrcsseerrssssereees 3.95 
4 Fan Motor, With Battory....cccesecreessrerrere §.95 
EY Electric Hand Lanterns.......0-.-s0er-er 2.00 
ea $8.00 Electric Medical Batteries. - 3.95 
EH $12.00 Belt, with SuspensOry.....vsereerere 2.50 
=| Telegraph Outfits, complete............0+- 2.25 
| Battery Motors from..........-..:0++ $1.00 to 12.00 
z $6.00 Bicycle Electric Lights 275 
_ ck Ls) Electric Railway......... 2.95 


Pocket Flash Lights... 1.50 
= = Necktie Lights...75 to 38.00 
—s Send for Free Rook. Describesand illus- 

trates many of the most useful electric devices, at wonder- 
fully smali prices. All practical. The lolwest price in the 
world on everything electrical. Agents can make handsome 
commissions and many sales. Write for complete information. 
OHIO ELECTRIC WORKS, Cleveland, Obio. 























Manufacturer of All Kinds of Slate for Electrical Purges E| 
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Order HYLOs from your regular lamp-maker if you prefer, and have them counted on your 
F. D. contract the same as common sixteens. The following makers sell the H YLO at our regular prices : 





Sunbeam Incandescent Lamp Co. Bryan—Marsh Co. 
Sawyer—Man Electric Co. Buckeye Electric Co. 

Shelby Electric Co. Columbia Incandescent Lamp Co. 
Fostoria Incandescent Lamp Co. 





You sometimes save express charges by having HYLOs shipped with other lamps. Send 
your order to any of the above and notify us by postal card giving voltage and base to insure 
promptness. 

THE PHELPS COMPANY, 29 Rowland Street, Detroit, Mich., U. S. A. 


Other HYLO ads om pages 1, 2, 4, 7) 9, 10, I}, 14, 17, 21, 23, 24, 27, 29, 30, 31, 331 43, 44, 47, 48, 51 and 52. 
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FOR POWER 
AND 
LIGHTING 





ELECTRICAL 
‘WMACHINERY 


‘\\ 


Milwaukee Type. Browning Type. 


Special _ motors for 
cranes, printing presses 


We build a complete ta 
and blowers. 


in of motors and gene- 
ntors from 1-12 h. p. to 
Wk. w. 


Send for Bulletin No. 23, 


BOSTON: 


Chase-Shawmut Co., ° 
390 Atlantic Ave, 


PHILADELPHIA, PA.: 


D’Olier Engineering Co., 
125-127 S. Eleventh St. 


MILWAUKEE EBLECTRIC Co. 
MILWAUKEE, Wis. UU. SS A. 


NEW YORK OFFICE, MINNEAPOLIS OFFICE, CHICAGO OFFICE, FOREIGN DEPARTMENT, 
39 Cortlandt St. 329 Hennepin Ave. . 1802 Fisher Bidg. 88 Maiden Lane, New York, N. Y. 
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FORT WAYNE SERIES ENCLOosep | 
ELECTRIC | 
WORKS 





UV 
















MAIN OFFICE THE 
AND FACTORY BEST LAMP 


FORT WAYNE, IND. ON THE MARKET 
SALES OFFICES IN ALL LARGE CITIES 














INDEX TO ADVERTISERS. 











A B D H | 
! nall Electric Co....... Bossert Electric Construction Co.. 15  D. & W. Fuse Co................ Haines & Noyes Co.. ........... ( 
om Blectrical Ot a Cee 22 Boston Electric Co.............0. 44 Dearborn Drug & Chemical Co... 45 Hanchett, Geo. T................ 
Adlon: @ Ge, Fis sd6555000050% oe 0 Aad ta 5 (RSA TRE oe Or iar 49 Diehl Mfg. Co.... Se ee 4 Hartford Steam Boiler — 
Allis-Chalmers Co............ +: 45 Bridgeport Brass eo oo: Dixen, Jos., Crucible Co.......... 15 & Insurance Co.. 
TNS OF Se OR ee ere 1) ROBOT ADOMO 2 oo 5 sec cc ceseeees 49 Hart & Hegeman................ 
American Battery Co........... 1 | 
American Bell Telephone Co ..... 50 Brookfield Glass Co........ ..... 7 Doubleday-Hill Electric Co....... 32 Hart Mfg. Co.. 
American Carbon & Battery Co.. Brown Hoisting pens Co.... 22 Driver-Harris Wire Co............ Hazard Mfg. Co. sche ( 
American Conduit Mfg. Co....... 10 . Browning MgC... 6. bso ss0 22 . Dustin Co., Chas. E.............. 45 Hill, W.S., Electric Co.......... 
American Electrical Heater Co.... 18 Bryan-Marsh % Reena soc keeles 25 Duval, E. 8., GEO Sais cae a Ses 46 Hobart Electric Mig. G0: ctsecavs 
American Electric Telephone Co.. 51 Buckeye Electric Co............. oor _ ey 5 os “ Avcnnaee te | ‘ 
American Electrical Works....... 1 Bullock Electric Mfg. Co..... ... 1,22 E unter Fan & Motor Co...... -.. £ 
American Engine Co...........++. 45 Burniey Battery & Mfg. Co ..... 46 @ 
American Insulated Wire & — Eastern Electric Cable Co........ 10 i - 4 
OD. vnc sreecsiscnsesosspn'e vee ~ 54 c Eck Dynamo & Motor Works..... 22 , 
American Mica Co .............: 1 Edison Decorative & Miniature Incandescent Electric Tigh Manip- 
American Toll Telephone Co... 50 Cahoon, James Blake ............ 14 Lamp Department racashicy ates oe 84 —_ulatorCo.. 
American Vitrified Conduit Co.... 46 Cary Spring Works.............. 18 Edison Mfg. Co........ cesssevess 6 India Rubber & Gutta Per 
Anchor Chemical Co.......-......-. 15 Case Bros............. eee eeeee 44 Electric Appliance Oo...... pein ile 1 Insulating Co.. 
Arnold Bette l-gaad Station Co. 14 Central Electric Co..... ......... 8 Electric Gas Lighting Co......... 
Audel & Co., Theo.......... 9 “GanbralyRwe0s, «50 :iccac ss vese Electric Storage Battery Oo....... 18 
Automatic Siwiteh EERE REE 34 pose! he aw & Electric Co.. = a: — Co.. anata . 22 J 
i ifvi wee ase: MWIRUG UO. .cccccccccsces ec eer institute oO 
Automatic Water Purifying Co Shek in ce emia ance Instruction .... 46 Jandus Electric Co... vasa 
Chicago Edison Co............... 12 Elwell-Parker Electric Co........ i see see gt naira 
Chicago Insulated Wire Co....... 34 Ericsson Telephone Oo.... .. .... 54 Johns-Manville Co., H. W......- 
B Clarkson School of Technology... 33 Eureka Electric Co...... Veeck vikes 51 
Collyer Insulated Wire Co..... .. 10 K 
/ Colorado Lamp Co........... ... F | 
Babcock & Wilcox Co.... .... .. 54 Columbia Incandescent Lamp Co. Kellogg Switchboard and Supply 
Ly 1 Ae eer 14 Consolidated ee eee 49 Feilden Publishing Co., Ltd...... 18 Co, 
Baker & Co.... .........06 coon 34 Consolidated ilway Electric pS Re RS REI Ts _ 46 Keystone Electrical Instrument 
Balla Wood C0: .6s..ciccscsces 45 Lighting & Equipment Co.. 5 Fort Wayne Electric Works.. ... 20 Klein & Sons, Mathias,.....---- 
Barnes Oo , The Wallace......... 18 Continuous Rail-Joint Co. of Fostoria Incandescent Lamp Co . Knott Apparatus Oo., L. E.....- 
Barron & Co., Jas. 8............. 44 Monbiine: oe 3 ee S Witek- © P.... 003 .devadi vice 6 ei 54 Kutsch, 8. W......-eseeerererr’ 
Barstow, W.S.................5. 14 Cornwell Co., R. M.............5- 49 
Bell Telephone Mfg. Co.......... 50 Corsicana Gas & Electric Co..... L 
Benjamin, Geo. H................ 46 Crescent Insulated Wire and Cable G 
Biddle, James G...............4. 15 ERTS re ee ee ee SO 54 General Electric Co...... .. .... 12 Leffel & Co., James....---+00°" 
Big FourR. R.. ............ .... Crocker-Wheeler Co... ........ 28 anes imaenaioret ArcLightCo. 28 Lindsley Brothers Co....+++ ++" ' 
Bishop Gutta-Percha Co......... 1 GQullen, Orlan Clyde............. 48°. Goat: Go Mik. oikciekideckk... 6 Lombard Governor Co.. Aleg 
Blake, M. J.& M.......... ..... 44 Cutler-Hammer Mfg. Co......... 15 Gould Sion Battery 0 apkete,' . 8 Lunkemheimer Co.....--+::" 
Bonville, Baws... 02... 000000. 18 Outter' Oo. e550 4 Rivnsbus -..--1,15 Green Fuel Economizer Co....... 24. Lyndon, Lamar..... cooenoneerer? 


(Continued on page 24.) 
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LIST OF LAMPS. 


1-16 candle-power.—Made to fit Edison, T.-H. and Westinghouse sockets in any voltage from 50 to 125- 


DOOQOOOOOOO 


Gives either 1 or 16 candle-power. 
¥-8 candle-power.—Made to fit Edison, T.-H. and Westinghouse sockets, any voltage, 100 to 120. 


2-16 candle-power.—Made to fit Edison, T.-H. and Westinghouse sockets, 200 to 250 volts. 


1-32 candle-power.—Made for Edison sockets only, any voltage, 100 to 120. 


THE PHELPS COMPANY, 29 Rowland Street, Detroit, Mich. U.S. A. 


Other HYLO ads om pages 1, 2, 4,7, 9, 19, 13, 14, 17, 19, 23, 245 27, 29, 30, 31, 23 43s 44s 47, 48, 51 and 52. 


AN, OOOOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 





Mr. Otis H. Kean, the New York advertising expert, says : 

‘‘When you buy space you have only taken the first step. For what you put in that space—that is 
really the vital point—depends the value of that particular advertisement. Advertising is really a department 
of literature, and the same elements that cause a book to be read and talked about will cause an advertisement 

. Mg to be read and talked about. Of all the books written in the year but few remain with us. The rest are chaff 
- and are soon forgotten. It is just so with advertising. How much of the great mass of matter that is written 
.. Gand printed is really worthy? The spirit of a concern should be represented by its advertising, and I believe 

| that the public accept it in this light, and yet how much of the advertising sent out is inadequate both in 
conception and execution.” 

The Advertisement Department of the ELECTRICAL REVIEW appreciates fully the fact that the value to 
advertisers of its service is usually in proportion to the care given to the advertising copy. Frequent changes, 
often a little originality, good illustrations—these, taken together with a little courage on the part of the 
advertiser, sufficient to continue the advertisement for a period long enough to ripen the seed, always develop 
a permanent patronage. 








ss When ordering an Automobile specify the % Kride”’ Battery 


Exide Battery Depots for Furnishing, Charging and Caring for Exide Batteries 


New York: 148 West 18th Street PHILADELPHIA: 250 North Broad Street 
aply Cuicago: 264 Michigan Boulevard Sr. Louis: ‘8987 Olive Street 
Co, BuFFaLo: 200 Pearl Street Other Stations will be announced later 
Co. P 
— Sarzgs Orriczs —— 
PHILADELPHIA : New York: Boston : CuHicaGo: BALTIMORE : Sr. Louis: SaN FRANCISCO: CLEVELAND: DETROIT : Havana CuBa: 


Alegheny Ave, & 19th St. 100Broadway 60 State Street Marquette Bldg. Continental Wainwright Bldg. Nevada Block New England Bldg. Electric Co. G. F. Greenwood, Manage: 
“ei eit Trust Bldg. = -~ Sona. “Seer 
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OUR DIRECT 
CONNECTED ISTH 


GENERATOR ist 
AND ENGINE 


TANDAR 


6h- ELWELL-PARKER ELECTRIC cc 


OF AMERICA 


CLEVELAND OH Ic 

















TRIUMPH 
CENERATORS » 


FOR 
LICHTING and POWER 


AL SIZES—-ALL TYPES—ALL APPLICATIONS 
DIRECT-CONNECTED OR BELTED 


SEND FOR 
BULLETIN ‘‘e.R."’ 


TRIUMPH ELECTRIC CO., 
CINCINNATI, OHIO, U.S. A. 


Electrical Machingy 
MOTORS a 
Power and Lighting 
Milwaukee Electric 


Company, 
Milwaukee, Wis. 




















DO YOU KNOW WHY 


THE BROWNING MOTOR is recognized 


as the Standard High Grade Motor of the World? 


If not and you 
appreciate the 
BEST it will be 
to your advan= 
tage to investi- 
gate, 


A Postal will 
bring the infor- 
mation, 


Type K Bipolar Enclose¢ Browning Motor and Dynamo 


The Browning Mfg. Co. 


Agencies in all 





principal cities MILWAUKEE, WIS. 











fg DINAMOS « MOTORS 


Eck Dynamo and Motor Works, 
BELLEVILLE, N. J. 


TRADE MARK 








THE “THE BROW HOSTING mACHInCET CO. 


MANUFACTURERS OF 








ELECTRIC TROLLEYS e 
TRAMRAIL EQUIPMENT 


WORKS, CLEVELAND, OHIO 


PITTSBURG LONDON 


NEW YORK 


NotI - 





BULLOCK 


CENERATORS 
Direct and Alternating-Current 


MOTORS 
COMPLETE 
LIGHTING © POWER 


PLANTS 
SEND FOR BULLETINS 


BULLOCK ELECTRIC MFC. CO. 
CINCINNATI, OHIO, U.S. A. 


| 479 


ELECTRIC LAUNCHE: 


PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


can’t Explode 
SIMPLE IN CARE RELIABLE IN OPERATION 
No Heat - NoSmoke -_ No Smell 
THE BLECTRIC LAUNCH COMPA 
Avenue Aand North street 
BAYONNE CITY, N-J: 
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SALESMEN WANTED 


In any town where the electric light company does not keep HYLO lamps in stock we 













DODOOOOOOO 


Y 


want a salesman. The electrician and repair man can make extra money selling the HYLO as 


> 
7, 


a side line. 
Send 75 cents for sample by mail. Write for agent’s contract and state your experience 
fully. 
THE PHELPS COMPANY, 29 Rowland Street, Detroit, Mich., U. S. A. 


Other HYLO ads on pages 1, 2, 4.759, 10, 13, 14s 17. 19, 2, 24, 27, 29, 30, Sl, 33s 43, 44) 47, 48, 51 and 52, 
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‘MOTOR DRIVEN TOOLS” 


BULLETIN No. 24 


Comprising a Series of Illustrations 
of the Motor Drive of Machine Tools 


299999 





A copy will be sent upon request 


Stands for Mechanical and Electrical Perfection. 





9MO9O9HAONAHAH HAA O 


TE E 


CROCKER-WHEELER 
COMPANY 


es offices in Office & works 


iil large cities AMPERE, N. J, 


on 9) 


1) 





General Incandescent Arc Light Co. 
New York, N. Y., and All Large Cities 





y] 


r 
~ 


» Amt. GA Gt. Git. G.te Gale Gt. 


G. 
G. 
Git, 
G. 
G. 
G. 
G.I. 
G. 
G. 
G.1. 
G. 
G. 
S. 
G. 
G. 
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= 7{ 'NCREASED STEAM GENERATING CAPACITY 
) THE GREEN’S 


ECONOMIZER 


as a boiler adjunct will not only increase its steam generating capacity, but will decrease repairs. 
reserve water heated to 250 degrees prevents unequal expansion a contraction, thus prolonging the 
life of the boilers and preventing necessity for repairs. 
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FUEL BILL DECREASED 10 to 20 PER CENT See our free booklet, “‘Green’s Economizer,” 
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LONG LIFE 4,000 HOURS 


The big filament of the HYLO There is no mystery about the average, and the total life of the 
lamp is 16 candle-power, 3.6 watts HYLO “baby” filament. It takes lamp will depend somewhat on what 


efficiency with a life of 1,000 hours. a small amount of current because proportion of the time it is turned 





It is made with extreme care and it is small and it lasts a long time down. Where the consumer buys 
sold on a selection as close and (3,000 hours) because it takes so little lamps. judicious use of the HYLO 
with inspection and tests as rigid as_ current that it never is strained. does not increase the yearly cost for 
can be obtained from any factory The two filaments have a com- lamps. The comfort and current 
making common lamps. bined life of 4,000 hours on the saving is clear gain. 


THE PHELPS COMPANY, 29 Rowland Street, DETROIT, MICH., U. S. A. 


Other HYLO ads on pages 1, 2, 4,7, 9, 10, 13, 14, 17, 19, 21, 23, 27, 29, 30,31, 33, 431 44, 47, 48, Stand 52, 
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You Don’t Get These 


WHEN YOU BUY 


BRYAN-MARSH LAMPS 

















26 ELECTRICAL REVIEW 





THE NEW ENGLAND 
ENGINEERING 
COMPANY 


remodels and reorganizes Electric Railways, Electric Light 


and Power Plants, Gas and Water Works, or any other 
8 


engineering installations. It can 


Make 
Your Plant 
Pay 


7304 
“ae 


or it can build a new one for you that will pay from the start. 
Among the late contracts awarded the New England 


Engineering Company are the following: 


Contract for construction of complete power house and equipment for 
the Wabash River Traction Company, Wabash, Ind. 


Contract for complete steam plant,-power house and electric: machinery 
for the Suffolk County Water, Electric Light and Railway Company, 
Jamaica, L. I. 


Contract for steam plant, ventilating plant and electric plant for the 
Home for Aged Men, in Brooklyn, N. Y. 








100 BROADWAY, NEW YORK, and WATERBURY, CONN. . 











The New England Engineering Company 











July 19, 1902 
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HYLO 


® 
! COLD LIGHT FOR HOT NIGHTS $ 
» Although a great deal colder thana purposes. When the day is cool, or the burning everywhere from porch:to bed- 
; gas-jet, the common 16 candle-power need forabright light great, the HYLO room. Freedom from heat and insects 
§ jamp is far from frigid. Its heat is un- can be turned up instantly. without total darkness or inconvenience > 
bearable at times. In fireproof vaults, The %-8 candle-power HYLO, when © can only be secured by using HYLO 
telephone booths, closets and other turned down, makes light enough for lamps. 
; close, dark corners which abound in a_ safety, comfort, hospitality, or propriety, The station manager will note here 
city, the HYLO lamp will reduce but not enough light to attract inquisi- a case where his direct interest is with 
the summer temperature. It makes no_ tive and troublesomeinsects. Thesum- the HYLO. Summer lamps will be ¢ 
discoverable heat when turned down, mer cottage looks cheerful, inhabited, turned down instead of out if the HYLO 
and gives light enough for nearly all hospitable if the “baby ” filament is is within reach of the consumer. 
THE PHELPS COMPANY, 29 Rowland St., Detroit, Mich., U. S. A. 
Other HYVLO ads on pages 1, 2, 4,7, 9, 10, 13, 14, 17, 19, 21, 23, 24, 29, 30, 31, F231 43: 44, 47, 48. 51 and 52. 
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JUST PUBLISHED 


Electric Lighting 








VOLUME 11, BY F. B. CROCKER 


A practical exposition of the art, for the use of electricians, students 
and others, by Francis B. Crocker, B. M., ,» Professor of 
Electrical Engineering, Columbia College, New York ; ‘Past-President 
of the American Institute of Klectrical Engineers. 

Volume I1—Distributing System and Lamps. In this volume ts 
taken up the subject of the distributing systems, including the calcu- 
lations of both direct and alternating-current lines. This comprises 
overhead, underground and interior wiring. The electric arc is very 
fully treated, and the arc and incandescent lamps are given the 
prominent part that the name of the book would indicate. 

CONTENTS. Cuarpter 1— Ph 
Cuar. II--Series System of Electrical Distribution. Cuap. III— 


ical Properties of Conductors. 


Networks of Electrical Conductors. Cuap. VII—Principles of Alter- 
nating Currents. Cuap. VIII—Principles 3 ss Polyphase 
Currents. CHap. IX — Transformers. CHap Iternating- 
Current Systems «. Distribution. CHar. XI—Calculation of 
Alternating-Current Cuap. XII — Overhead Conductors. 
HAP, 
Arc. 
Cuap. 


Lines. 
XI1II—Underground Conductors. Cuar. XIV—The Electric 
Cuap. XV—The Arc Lamp. Cuap. XVI—Interior Wiring. 
XVII — Meters. XVIII — Incandescent Lamps. 
Apprnp1x I—National Electric Code. Underwriters’ Rules. Aprsn- 


bix I1—Report of the Standardization Committee. 


Cap. 


8vo, Cloth, about 425 Pages 
illustrated, Price $3.00 


Electrical Review Publishing Co, 


13 to 21 PARK ROW 


Box 339 NEW YORK 








Parallel Systems of Electrical Distribution. Cuar, IV—Three and 
Five-Wire Systems of Electrical Distribution. Cuap. V—Direct- 
Current Transformers Systems of Electrical Distribution. Cuap. VI— 
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Morse Twist Drill & Machine Company 
NEW BEDFORD, MA8S., U. 8. A. 


—MAKERS OF— 













ARBORS; BEACH, STETSON AND 
CENTRE DRILL CHUCKS; 
COUNTERBORES AND 
COUNTERSINKS 


INCREASE 
TWIST AND 
CONSTANT AN- 
GLE DRILLS; DIES; 
GAUGES; MANDRELS’ 
METAL SLITTING SAWS; MILL- 
ING CUTTERS; END MILLS; TAPER 
PINS; REAMERS WITH OIL HOLES; 
ADJUSTABLE AND EXPANSION REAMERS: 
SCREW PLATES WITH DIES; SOCKETS; SLEEVES; 
TAPS AND TAP WRENCHES 











CENTRAL STATION OFFICIALS 
All read the ELECTRICAL REVIEW. Ask them. 
Advertisers should remember this fact. 








ELECTRIC LOCOMOTIVES 


used with the 


HUNT INDUSTRIAL RAILWAY 


for handling material In manufacturing establishments. Notrolliey. No 
électrolysis. Operated by Storage Battery. Safe, Simpleand Economical 


Cc. WwW. ha UNT co. ease nation, a. Y¥. 
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A Stilwell Feed Water Heater is an important adjunct 
to steam power plants, because for every 10 degrees ad; nage 
to the temperature of feed water about | per cent of th 
total cost for fuel will be saved. 210 degrees is easih 
obtainable with sufficient exhaust steam, as every facilit 
thy 
is provided for bringing the steam and water together in such 
a way as to heat it to the highest possible temperature, 
At the same time the water is freed from scale. ; 
producing elements, keeping the boilers free from scale 
and adding to their life. 
» 
° » 
We also make Steam, Power and Electric Pumping 
Machinery, Jet and Surface Condensers, Air Compressors, 
Victor abe Oil Mill a and Filter Presses. 
coe ae ; 
7 
) 
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UPRICHT AND HORIZONTAL 
For ELECTRIC POWER and LICHTING PLANTS Our 1902 Catalogue of 100 
RISDOon TORDBINE pages is now ready for distri- 
gives the highest full gate results of any Turbine ever made. bution. It contains all avail- 
ALCOTT HICH DUTY TURBINE able information on governing 
P27 pee frre yok ne rola eee oe 
TAYLOR SLEEVE GATE TURBINE ae ee 
x 3 i 
wee THE LOMBARD GOVERNOR CO. 
RISDON - ALCOTT TURBINE CO. 36 Whittier St. a 
Write for Catalogue. MOUNT HOLLY, NEW JERSEY, U.S. A. BOSTON, MASS. ‘ae 
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(Continued from page ?4.) 


Ss 
Standard Varnish Works....°.... 


Standard Vitrified.-Conduit Co.... 


Stanley Electric Mfg. Co...... .. 
Stanley Instrument Co........... 
Stanley & Patterson.. pesos 
Sterling Electrical Mfg. iicsack 
Sterling Varnish Co.. ........... 
Steward Mfg. Co., D. M.......... 
Stillwelli-Bierce & Smith-Vaile Co. 
Lt & CR pee ner eee 
St. Louis Electrical Supply Co.... 
Stromberg-Carlson 


WE PO nics <2 ces bs em xk ont, 

Stuart-Howiland Co: 25.66. cee os 
x 

sR eS ae eee ee 


Thomas & Sons Co., R........... 
Thresher Electric Co.... .. ..... 
Triumph Electric Co............. 


U 


U. 8. Mineral Wool Co. 
University of Wisconsin......... 
Utiea Drop Forge & Tool Co... 


Telephone 














SAMSON TURBINE 


ON UPRIGHT OR HORIZONTAL SHAFTS 


The SAMSON is especially desirable for use where SPEED 
REGULATION is required, because of its HIGH EFFICIENCY 
at reduced gateages and BALANCED GATES. This insures 
exceedingly CLOSE REGULATION and saves WEAR and 
TEAR in the ELECTRICAL APPARATUS. 


The best turbine on the market for driving 
ELECTRICAL MACHINERY 


Write Dept. V for Catalog 


JAMES LEFFEL & co., SPRINGFIELD, OHIO, U. uh 























Ww 
. Ash MAIL ao.s + om tuber closes sens ace 46 Weston Electrical Instrument Co. Z 
& Viaduct Mfg. Co.. . ee-eeeeee 50 Warren Electric Mfg. Co..... ... 21 Wheeler Reflector Co......++++**" rr 
is Vought-Berger i cansk eal 50 Warren Electric & Specialty Co.. 1 White & Co., J. G.....- sere" 
Western Electric Co.............- 5 Whitney Electrical Inst. Co....++- 
Western Electrical Supply Co.. Williams Electric Co....--+++**"" 4 
18 Ww —— Telephone Construction Wilmerding, C. H.....- nsgesttt & 


48 Wagner Electric Mfg. Co........ 
54 Walsh’s Sons & Co....... ... ‘ 
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50 Wyckoff Creosoting Co 


Westinghouse Electric & Mfg. Vo. 58 (Continued on page 32.) 
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There are a good many flat-rate sta- 
tions which do not have the HYLO 
lamp in stock, This is as strange as it 
) igunfortunate. We would suppose that 
; aflat-rate manager would be willing to 


HYLO lamps because they make cold 
light for hot nights, and because they 
} want a turn down lamp without regard 


; have lamps turned down to whatever 
y extent possible. We tell you, Mr. Man- 
ager. that your customers will buy 
» 
» 
’ 


ELECTRICAL REVIEW 


HYLO 


FOR FLAT-RATE STATIONS 


to current cost. It will only take fifty 
HYLO lamps to test this matter. You 
are the man who could afford to give 
away HYLO lamps, where it is going to 
save current. You can surely not af- 
ford to refuse to sell them when you 
make a profit going and coming. 

Would you think of putting keyless 
sockets up because people will not turn 
out lights to save current, being on flat 
rate? It is just as sensible to say that 





because your customers pay a fixed 
price per month they do not need the 
HYLO lamp. How is it about the sun- 
light which costs nothing per month? 
Do people in your townever use window 
shades? And why do they use them 
when light is free ? 

Don’t force your customers to get 
HYLO lamps by mail. Put them in 
stock and keep up to date. An order 
for 50 HYLO lamps will do it. 


THE PHELPS COMPANY, 29 Rowland Street, Detroit, Mich., U. S. A. 
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, Other 11 \'L.O ads on pages 1, 2, 4, 7,9, 10, 13, 14, 17, 19, 21, 23, 245 27, 30, F1, 33s 43s 441 47, 48, 51 and §2. 
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R. W. LYLE, President and Manager 





B. S. BARNARD, Vice-President and Secretary 
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General Office, 39 and 41 Cortlandt Street = = = = 


Standard Vitrified Conduit Company 


VITRIFIED SALT GLAZED UNDERGROUND 
CONDUITS AND INSULATORS 


= New York 





2. D>. D>. D>. S>. BB. Bp. >. S>. B.D. >. Ge. So. Bp. Se. D> Se. SG Sr 
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This book, as shown 
Lear n to D raw. in illustration, isa 
self - instructor 
for home study and practice in the art of Me- 
chanical Drawing for Engineers, Machinists, 
Electricians, Metal Workers and all inter- 
ested in Drafting for shop practice, and 
has been prepared in plain practical 
language, and illustrated, by the au- 
“ Hawkins’ Educational = 
d ne Enclosed find 


SY Two Dollars, for 


SF 





















into 28 different subjects which comprise the fundamental prin- 
ciples of drawing, each heading being Leona ge treated. 
ere are 320 pages, goo illustrations and diagrams. The book 
ishandsomely bound in green cloth, gold edges and titles, 
sze7 x 10% in., printed on fine paper. Upon receipt of 
ithe book will be sent to any address repaid, money 
og if not as represented, order today; see order 

nD. 


$ THEO. AUDEL & CO. 
Price Educational Book Publishers 
63 FIFTH AVE., NEW YORK 






















one copy of Hawkins’ 
Mechanical Drawing. 








AdGre88ccccocesccccccecces ecccceccces 






STUART-HOWLAND CO. 


Largest Line of RAILWAY, TELEPHONE 
and LIGHTING SUPPLIES in New England 
281-283-285-287 DEVONSHIRE STREET, 
BOSTON. 

Tel. Branch Ex. (with 4 trunk lines) 4144 Main. 
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The is the most practical and compre- 


Electrical Fe 
Review 


is essential for the well informed 
‘¢ busy man.’’ 





Through Sleeping Car Line 
to Grand Rapids, Mich. 





A Pullman sleeping car of latest 
construction is now attached to New 
York Central train leaving Grand 
Central Station at 4.00 Pp. m., daily, 
running through over the Michigan 
Central, arriving Grand Rapids at 
12.55 Pp. M. next day, connecting in 
Union Station for all points in West- 
ern Michigan. For information and 
sleeping car reservations inquire of 
New York Central Agents. 








A GREAT RAILWAY 


The Chicago, Milwaukee & St. Paul 
Railway owns and operates over 6,600 
miles of thoroughly equipped road in 
Illinois, Wisconsin, Iowa, Minnesota, 
South Dakota, North Dakota, Missouri, 
and the upper peninsula of Michigan. 
It owns and operates all equipinent in 
service on its lines, including sleeping 
cars, parlor cars and dining cars, main- 
— an excellence of + ya fore- 
most in the railway world. It has been 
one of the pioneers in the northwestern 
west in the use of the block system, in 
the operation of its trains, in the lighting 
of trains by electricity, heating by steam, 
and many other pro; jive methods 
which have added ‘ety, comfort and 
luxury to travelers. Time-tables, maps 
and information will be furnished on ap- 
plication to F. A. Miller, General Passen- 
ger Agent, Chicago, Ill. 
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PuHotoGraru oF Hyto Lamp Turnep Down (1 C.-P.)—INpIcaA1ING WATTMETER SHOWING 9 Watts, 
(See Opposite Page.) 
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LAMP TESTING BUREAU 


Current Consumption of Twelve (12) HYLO Lamps Received 
from The Phelps Company 








Laur Noumea BIG ae ide wecaaies 

13 56.0 9.64 
14 55-8 7-54 : 
I5 57-3 7-78 g 
16 57-4 9-98 g 
17 56.2 7-7 $ 
18 58.1 7.66 Q 
19 56.6 8.01 > 
20 56.8 8.24 
21 56.2 9.40 
22 57-2 8.12 
23 57-6 8.12 
24 55:4 7.89 

Average... 56.7 8.35 


New York, June 28, 1902. 





Note.—The Lamp Testing Bureau is devoted exclusively to the investigation of 
incandescent lamps, and lavishly equipped with instruments for that purpose. The bureau 


inspects about six million lamps a year for the EDISON licensee companies. _ Its findings 








are of the highest authority. 





We advertise that the HYLO saves five-sixths, and it does it! 





‘Sample sent by mail on receipt of 75 cents. 


Write for circulars and prices. 


; THE PHELPS CO,, 29 Rowland Street, Detroit, Mich., U.S. A. 


Other HYLO ads om pages 1, 2, 4,7, 9, 10, 13, 14, 17, 19, 21, 23, 24, 27, 29, 39, 33, 43, 44: 47, 48, 51 and 52. 
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| complete 


We 
gan 
Make 
Prompt 
Shipments, 


We can send you 
Standard Apparatus 
and Supplies, if you 
buy from us. We 
have one of the most 
Electrical 
Supply Stores in 
America. 


2ee 


Desk ana Ceiling 
Fan Motors 


stock, 
of various Voltages, 
Types and Finish, 


We carry in 


Motors & Dynamos, 


Tncandescent and 
Are Lamps, 


Switches, Push 
Switches, Knife, 


“Teco” 
Soldering Paste, 


** Reco ”’ 
Dry Batteries, 


Etc., Ete. 


_ If you want a Com- 


/ plete 


/ 


| 


} 
} 
} 


Electric In- 
stallation, consult our 
Engineering Depart- 
ment. 


Neeley Electric 
Company, 
Washington, D. @. 





ELECTRICAL REVIEW 


CLASSIFIED INDEX 


(Continued from page 28.) 


Adjusters, Incandescent Lamps. 


Incandescent Electric Light Manip- 


ulator Co. 


Air Compressors. 
Stilwell-Bierce & Smith-Vaile Co. 


Alternators. 
General Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Annuneiators. 
Bunnell Telegraphic & Electric Co. 
Ohio Electric Works. 


Batteries, Primary. 
American Carbon & Battery Co. 
Bunnell Telegraphic & Electric Co. 
Burnley Battery & Mfg. Co. 
Edison Mfg Co. 
Ohio Electric Works. 


Batteries, Storage. 
American Battery Co. 
Electric Storage Battery Co 
Gould Storage Battery Ce. 
Reuterdahl Electric Co. 


Bells. 
Bunnell Telegraphic & Electric Co. 
Ostrander & Co., W. R. 
Western Electric Co. 


Belt Dressing. 
Dixon Crucible Co., Joseph. 


Boilers. 
Babcock & Wilcox Co., The. 
Green Fuel Economizer Co. 
Stirling Co., The. 
Boiler Compounds. 
Dearborn Drug & Chemical Co 
Boiler Insurance. 
Hartford Steam Boiler Inspection & 
Insurance Co. 
Books, Technical. 
Audel & Co., Theo. 
D. Van Nostrand Co. 
Electrical Review Pub. Co. 
E. L. Powers & Co. 
Cable Hangers. 
Standard Underground Cable Co, 
Cabling Machines. 
New England Butt Co. 
Carbons. 
American Carbon & Battery Co. 
General Incandescent Arc Light Co. 
National Carbon Co. 
Reisenger, Hugo. 
Castings. 
New England Butt Co. 
Chimney Construction. 
Alphons Custodis Chimney Construc- 
tion Co. 
Circuit-Breakers. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Cleaners, Incandescent Lamps. 
Incandescent Electric Light Manip- 
ulator Co. 
Coal Handling Machinery. 
C. W. Hunt Co. 


Coal Mining Machinery. 


General Electric Co. 


Commutator Lubricant. 


Allen & Co., L. B. 
Anchor Chemical Co. 


Condensers (Electric). 
Marshall, Wm. 
Stilwell-Bierce & Smith-Vaile Co. 


Conduits. 
American Conduit Mfg. Co. 


American Vitrified Conduit Co. 
Gest, G. M. 

National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 

Wyckoff Creosoting Co. 


Connectors and Terminals. 
McIntire Co., The C. 


Construction. 
New England Engineering Co. 


Construction Supplies. 
T. H. Brady. 


Cross-Arms, Brackets, Pins, Ties, 


Climbers, Etc. 
Central Electric Co. 


Central Mfg. Co. 
Donnelly, John. 

Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 


Dynamos and Motors. 
Bullock Electric Mfg. Co. 
Bunnell Telegraphic & Electric Co. 
Central Electric Co. 
Crocker- Wheeler Co. 
Dustin, Chas. E. 
General Electric Co. 


Dynamos and Motors. 
Akron Electrical Mfg. Co. 
Bullock Electric Mfg. Co. 
Eck Dynamo & Motor Works 
Elwell-Parker Electric Co. 
Gen’! Incandescent Arc Light Co. 
Hobart Electric Mfg. Co. 
Lincoln Electric Co. 
Milwaukee Electric Co. 
Ohio Electric Works. 
Robbins & Myers Co. 
Royal Electric Co. 
Sprague Electric Co. 
Stanley Electric Mfg. Co. 
Thresher Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric Mfg. Co 


Electric Locomotives. 
General Electric Co. 


Electric Heaters. 
American Electrical Heater Co. 
Simplex Electrical Co. 


Electric Lighters. 
Ohio Electric Works. 
Stanley & Patterson. 


Electrical Instruments. 
Badt & Co., F. B. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
Bunnell Telegraphic & Electric Co. 
Central Electric Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Machade & Roller. 
Ohio Electric Works. 
Pignolet, Louis M. 
Wagner Electric Mfg. Co. 


(Continued on page 47.) 











TPEERLESS 
Direct-Current 


FANS 


12-inch, 110-volt 
nickel-plated blades 
and guards. 


$7.00 


Latest model; guaran. 
teed one year. 











Emerson 


Alternating Desk 
and Ceiling Fans 


Will use 
less current, give more 
air and last longer than 
any other make. 


Large stock. 


DOUBLEDAY-HILL 
ELECTRIC COMPANY 


Pittsburg, Pa. 


St ORO OGEE 
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If there is in the United States a 
dealer in electrical supplies who will 
not sell the HYLO lamp, put him 
: down as behind the times. 
doing all the pushing. Weare selling 
the HYLO lamps by advertising ad- 
dressed to the consumer. 
4 left for the dealer to do is to pass our 
lamps out over the counter. 
leading houses carry good stocks and 
are prepared to fill orders promptly 
for HYLO lamps at regular prices. 

Contractors and central stations 


THE PHELPS COMPANY, 


ELECTRICAL REVIEW 


HY L 





FOR SUPPLY DEALERS 


We are us promptly. 


All that is 
him want it. 
All the 


should buy of the regular supply 
dealer or lamp-maker, but if there is 
any delay in filling an order advise 


Our magazine advertising is in- 
tended to bring the HYLO to the at- 
tention of the lamp user and make 
We expect the lamp- 
user to buy the HYLO where he buys 
bells, batteries and common lamps. 
We do not want orders from con- 
sumers for a few HYLO lamps, but 
we fill mail orders as promptly as 


29 Rowland Street, 





possible, and often at great pains. 
When the lamp-user takes the trouble 
to send us a mail order it generally 


shows that the HYLO is not properly 


Detroit, 


displayed by the dealer. 

Every man, woman and child in the 
United States who could possibly use 
a turn-down lamp will know all about 
the HYLO before we get through 
advertising. Since we propose to dis- 
tribute HYLO lamps through regu- 
lar channels in a regular way, it is 
good business to co-operate with us. 


Mich, U. S. A. 











4 Other HYLO ads om pages 1, 2, 4,7, 9, 10, 13, 14, 17, 19, 21, 23, 24, 27, 29, 30, F1, 43, 44; 47, 48, 51 and 52. 
a AS Ad hlleda A> Ad ladadaJ A> Ay A hes fas Ar A> A» A» A> Ae Ae A> AeA Ae Ae he bed, 4A>/> A> “A> 
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J. Wm. Middendorf, Pres. 


Finances, 


R. Lancaster Williams, Vice-Pres. 
E. C, Hathaway, General Manager. 


Railways and Light Co. of America 


Executive Orrices, ConTINENTAL Trust Bipc., BaLtimorge, Mp. 


A. H. Rutherfoord, Treas. 
Howard P. Page, Sec’y and Auditor. 


Builds, Purchases Electric Railways, Electric 
Lighting Properties, Waterworks, 
Ice Plants, etc. 


Examinations made and reports furnished on all classes 
of industrial properties 


: CORRESPONDENCE SOLICITED 


EDUCATIONAL ANNOUNCEMENTS 








PRATT INSTITUTE 


BROOKLYN, N. Y. 


APPLIED ELECTRICITY... . 
STEAM AND MACHINE DESIGN 
TWO-YEAR COURSES 


Extensive Equipment, Practical Instruc- 
tien. Low Tuition. 
Write for Catalogue and Par 





McGILL UNIVERSITY “caxspa” 

Courses in Architecture, Civil Engi- 

neeri Mechanical Engineering, Elec- 

‘ical Engineering, Mining Engineering, 
Practical Chemistry. 

For descriptive pamphlet or informa- 


tion, address 
J. NICHOLSON, Registrar 
HENRY T. BOVEY. Dean 




















Alternating Current 
GENERATORS, TRANSFORMERS 
AND ACCESSORIES. . . . . 

Royal Electric Company 

PEORIA, ILL. 

































aa, of using it 
rye on. ‘The method ite use de- 


LE wort APPARATUS CO., 
labburton Place, - - BOSTON, MASS. 


J 
7 woanoesoenr LAMP 
REPLACER and CLEANER 








HANDLES THEM AT ANY 
HEIGHT OR ANGLE 


Incandescent Electric Light Manipulator Co. 


116 Bedford St., Boston, Mass. 


Clarkson School of Technology 


THOS. S. CLARKSON MEMORIAL 
POTSDAM, N. Y. 

Four-year degree courses, in theory 
and practice. Bachelor of Science in 
Civil, Electrical, Mechanical Engineer- 
ing. Well-equipped shops, laboratories, 
draftin ae tee ms, power plant. Located 
near ena and St. Lawrence River. 

Tuition moderate. 
We. S. ALonicu, Dirnecror 


ROSE > coher INSTITUTE 
A Coll = Mesjeatest, B Electrical, 
— ; Chemical Courses; Architec- 


tensive sho} Modernly ai pee 
- in all ail departments. a ee. 


20th year. pee capes onares 
° C. L. MEES, EES, President. Terre Haute, Ind. 








Michigan College of Mines.—An Engineering School 

with ‘ani ue location, giving it unusual facivities. 

ineering and Hydraulic Build- 
etallurgical Buil 


list o eae and their occupations, 
F. McNair, President, Houghton, Mich. 


































W. R. OSTRANDER & CO. 


22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 


Speaking Tubes, Whisties, 
Annuaciators. 
Electric and Mechanical Bells, 


PacTory: 
DeKare Ave. 
BROOKLYN. 
Send for 
Illustrated 
Catalogue. 





PURDUE UNIVERSITY 


LA FAYETTE, INDIANA 
COURSES IN 
Electrical Engineering 
Civil Engineering 
Mechanical Engineering 
EXTENSIVE LABORATORIES 
FINE EQUIPMENT 
CATALOG SENT ON APPLICATION 





















University of be wis. 
College —_ hank ‘ 





Courses in Civil, ical, Electrical 
and bpd tetany A mac All profes- 
sional instru men of large 


d 
ved in all courses. Gym- 
asium, ties and athletic icon 
ities unexcell Fees moderate. ‘“ 
e most of any inland town of 
erica.” 


is as heaithful ‘355 is beautifal. 
. B. JOHNSON, DEAK, Madison, Wis. 








Price of 
Announcements 

for this Department 
made known on 


Application 


ELECTRICAL REVIEW 
New York 
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PL, A/TAUN AT NAL Fon INCANDESCENT LAMPS AND EVERYTHING Ese | ” 


PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS. BAKER & Co, 


PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS, 
We sel! PLATINUM In any quantity, either large or small. We buy PLATINUM, or MANUFACTURERS OF PLATINUM IN ALL SHAPEs, 


anything containing PLATINUM, in any quantity. Newark, N. J. New York Office, 120 Liberty St. 


FLEXIBLE SPRAGUE |} 


METALLIC CONDUIT ELECTRIC COMPANY || #*" 
Illustrated Catalogue No. 4046 527-531 West 34th Street, New York wh 
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DID YOU TE ALLEN . 
EVER SPILL SOLDERING STICK Automatic 
YOUR ACID MAKES SOLDER R . 

BOTTLE ? ON a eversible 











Elevator 
Controller 


Construction absolutely 
fireproof. Tubular re 
sistance of ample capacity, 


The ALLEN appeals to oe along the line of least re- 
sistance. The large Stick (Flux), we gladly exchange for your address, 
shows you how. DO IT NOW. 

LiL. B. ALLEN Co., Inc., 


Sole Manufacturers, 1335 Columbia Avenue, Chicago, Ill. 


SOLDERING PASTE AND SALTS. 
Also Makers of ALLEW commutator Lusricant: 























Heavy brass contacts re- ‘ 

newable from the face of wn 

Mi | A W A oe aa) c. R Ss the slate. Powerful ratch. ty 

PRICES RIGHT. Ce et movement operated -‘- 

E UGENE MUNSELL & co. by eccentric. Graphite ie 

sstecamenenenicumnianeiians 210 WATER GT., NEW YORK bearings requiring no oil. brad § 
Slow speed of 300 R. P.M. 








Suitable for direct connec- 
tion to elevators, | lifts, 
hoists, etc., or any serv- 
ice requiring a rapid 
start, stop, and reversal 
of the motive power. 





Sterling =: Varnish 


STERLING EXTRA BLACK FINISHING VARNISH 
STERLING BLACK AIR DRYING VARNISH 
STERLING BLACK CORE PLATE VARNISH 


The Sterling Varnish Co. || The Sterling Varnish Co. AUTOMATIC SWITCH COMPANY '* new vers, wv 


PITTSBURGH, PA., U. S. A. 95 COLMORE ROW, BIRMINGHAM, ENGLAND 




















fr i4 


EDISON MINIATURE LAMPS. | Neu ACE VRNISHOE 


Over 400,000 Annually Shipped to Users. 
ALL TYPES—EVERY VARIETY. 


Prompt Shipment—in any quantity. 





aooress STANDARD VARNISH WORKS 
LONDON NEW YORK CHICAGO 


be ee ewe we ee ee en eee | 

















Miniature and Candelabra Sockets 
and Receptacles. 
Dewar Bulbs for Liquia Air. 








EDISON DECORATIVE & MINIATURE 
LAMP DEPT., 








General Electric Co., 
Harrison, N. J. 











THE WYCKOFF PIPE & & 
| CREOSOTING CO.::: 
Portsmouth, Va. TAPE 
PSRERS Supremely Durable. rE Water-proof and Pilable. 
MANUFACTURERS OF Periect and Permanent Insulation Assured. - + + 
Wee nee | | THE STANDARD PAINT COMPANY 





























Jaly 19, 1902 





ELECTRIC 





yew RAILROAD SIGNAL 
SYSTEM. 
ntral Railroad Com- 
— for the equipment 







New York 















has contrat vision of the Hudson 
dike, Put SI h street to Yonkers, 


sys of electro-gas 
age rated on the 


e signal blades 
ns are positively held 
norizontal position by 

id gas pressure in a cylinder 

in each signal-post, The valve 

g the flow of gas from the tank 

aor tinder is closed or released by 

Y current passing eee h = 
i one automatically by 

Te earring, of a train from 

‘q The electric connections are 

that the signa! blade stands nor- 

t danger. \Vhen the locomotive 

ee ches it the engineer sees the blade 
safety if it is safe to go ah 

ins up at danger if 

en switch or broken 










































iarshead 





— or 


urs to the Pacific Coast via 
a Railroad. 


August 2, visiting 
icrado Springs, Salt 
City, San | sncisco, Del Monte 
Monterey), Santa /arbara, Los Angeles, 
jun Jose, and Port: .nd on the going trip. 
Returning, Tou! Yo. 1 will run east- 
mri through the magnificent Canadian 
ies by leisure’ laylight trips. with 
tops at Glacier, | ‘f Hot Springs and 
wher points, reaching New York on 
31 


two To 
Pennsylvs: 
ve New Yor 
ee, Denver, ‘ 


eastbound via Yel- 
Park, including the 
vugh that interest- 


ier No. 2 will rs 
jrstone Nationa! 
sual six-day tri] 


ing preserve, ars’ ug New York Sep- 
ber “ ‘ . 
ial trains wi. be provided. 
Rates from New ‘ork, Philadelphia, 


ington, or «: y point_on the Penn- 
cee retiroad cost of Pittsburg, in- 
t ing transport®:on, Pullman berth, 
ideale on the tour except during 
the five days speni in San Krancisco, 
vhen Pullman smmodations and 
meals are not provided :— 
for Tour No. 1, <0. 


Two persons oc- 






ing one bert!:, $180 each. 
a ‘our No. 2, *250, including all ex- 
pases through Yellowstone Park. Two 
ms oecupyine ove berth, $280 each. 
A preliminary anv: ouncement outlini 
tie various detai!s will be furnish 





















» Ticket Agents, Tour- 
i Agent, 1196 Brordway, New York, or 
o, W. Boyd, A«sistant General Pas- 
, Pennsylvania Railroad, 
ation, Philadelphia. (2) 


won application 
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YEW JERSEY A UNIQUE SPOT. 
New Jersey is the Natural Summer 
Resort for New Yorkers and for the 
lusterner as wel! for the simple reason 
that it is accessible. Exceptional train 
wrvice, fine locatins, wonderful bathing 
feilities, and a marvelous climate are 
thechief attractious. The popular route 
Bthe Sandy Hook, which leaves New 
York, Pier 8, N. R., and runs to Atlantic 
ds, where connection is made 

ith the New Jersey Central for all New 
Jersey Coast resorts, including Seabright, 
Yomandie, West !:nd, Monmouth, Long 
Branch, Asbury Perk, Allenhurst, Ocean 
Grove, Avon, Belrcur, Spring Lake and 
int Pleasant. ‘(he boats which com- 
prise the fleet are models in convenience 
and eet. and are the fastest 
mNew York. The sea trip is 

tful, and ti rail portion of the 
farney is close to ‘he water’s edge. The 
New Jersey Centrii also operates a rail 
line to these resorts, passing Shrewsbury, 
Ned Bank, Mataw.n, Beach Haven, At- 
lntie City, Oc City and Cape May. 
ls trains are fasi, frequent and finely 
meee and the principal ones have 
et Parlor Cars. The General Passen- 
se Department of the New Jersey Cen- 
inl, Sect.G. B., bas just issued a hotel 
uk, giving information regarding the 


















cipal hotels and boarding houses on 
zt _ It’s free for the coking, send 
—_—-++»>e____. 


REDUCED RAVES TO TACOMA. 


On account of the meetin, Y. P.C. U. 
We Presbyterian Chena at Tacoma, 
tal ag 4 23 to 27, the Pennsylvania 
teed ompany will sell excursion 
7 to Tacoma, Portland Seattle, 
Mcouver, or Vic.ria, from all stations 
dae lines, from July 10 to July 20, in- 
ti e, at greatly veduced rates. These 
wil ge be good for return 
seated Foe gmaber ls, inchusive, when ex- 
y Joint Ant at destination and 
ore ‘ hag = 8 made for cuiecery- 
i icke en 4 
tal informatic rr “) 





































: Jokes, ranging in brightness from 1 to 16 candle-power 
67 
> It is best to be serious with some people all the HYLO! by-lo! time to go to bed, 
: time and with all people some of the time, but it is HYLO! by-lo! little sleepy head. 
not in accordance with the latest psyco-physical Tura down the HYLO, baby s geing @ by-lo~ 
‘ 3 : 7 HYLO! by-lo! cuddle down in bed. 
: theories to be serious with everybody all the time. 
> Our page of HYLO hilarity will, we hope, be taken by “Pa, what is a dim religious light?” 
everybody, both the serious and the joker, in the The light, my son, which the HYLO lamp makes 
eas AR ee when turned down. You never hear stumbling over 
spirit in which it is printed. furniture and profane remarks where they use the 
$ This page is solely and entirely light and trifling. eins 
> Nothing here is to be taken. seriously or wrong side Where ‘ere the mother is singing by-lo, 
; out or upside down. Theeditor will answer all com- Beche * Yank” or Turk, 
> i ° bgewicieli . : You can bet your life the HYLO 
; munications -if signed and accompanied by return Lamp is getting in its work. 
$ postage. He will not be in the market for any more Dedicated to the Old Maids’ Association for 
4 jokes before fall, but manuscript may be submitted the Promotion of Parental Culture. 
at writer's risk at any time. Our “Jack” and ‘** Game” lamps are not yet ready 
4 for the market. It is violating no confidence to an- 
nounce that they will cause your hair tocurl. Some 
4 eople think that we ought to have named ourselves 
> peop g 
4 The Seven-Up Company. There is such a tempting 
co suggestiveness ahout the two first syllables of that 
2 name HYLO. 
co 
> 
57 
» 
57 
> 
@ 
> 
54 
@ 
© 
» 
> 
< 
Find the name of the only successful turn-down i Cd i 
» iy i y OXY f 
© lamp. i Ui) MPA) 
> Yes, the HYLO is ‘‘only in its infancy.” Some Mi} i Ay 
day the baby filament will grow up and then you will Y] H FL 
> 
3 be surprised. 
® 
$ You are quite right; the HYLO lamp has a great 
$ ‘* future,” and as you suggestitisa fine thing in a bath- 
b room. There are other places where the HYLO can 
Ps be used to advantage. The interior of the Pyramids, 
the Catacombs and the sewers of Paris all need the AN ESSENTIAL PART OF THE HYLO Lamp 
$ HYLO lamp. Had you thought of that? A Baby *‘Fill-ment. 
$ Why is the HYLO baby filament lamp the greatest Wilkins—"Will there be HYLO lampsin Heaven ?” 
$ d f th a> Bilkins—There ought to be, old man, for if you 
TO ccm m sted spc oescirt transpose the vowels you make H_-y-l-o H-o-l-y. 
g Cosme when it is turned down to one candle- Question —Why is a HYLO not a HYLO? 
© power it sheds more light on the ever interesting Answer—Because it can’t be turned down 
> 2 Bg A - 
« subject of economy. You all have to have it. 
® 
GOOOOOOOOOOOOOOOOOOGOOOOOOO@ ©4OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOH 
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List of 


Electrical 


Patents 
Issued Last Week 











[Specially reported for this journal by E. S. 
Duvall, solicitor of patents, Loan and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each. j 








ISSUED JULY 8, 1902. 
703,980 Combined switch and light- 
ning arrester; W. J. Bell, Baraboo, 


is. 

703,984 Supporting device for elec- 
tric lamps; F. Brewster, New York. 

703,985 Electric locomotive crane ; 
G. M. Brill, Philadelphia, Pa. 

703,989 Magneto-therapeutic appa- 
ratus; J. Burry, Fort Lee, N. J. 

704,019 Electrical transportation 
system; H. F. Freed, Harrisburg, Pa. 

704, 0238 Telegraph; C. E_ Fritts, 
New York, N. Y.—A circuit for vari- 
able currents, having the sections ad- 
justed to enable the desired current to 
flow over the line by the interposition 
of condensers suited to the electrical 
resistances in the sections. 

704,092 Contact system for electric 
railways ; T. B. Patch, N. Cambridge, 
Mass. 

704,099 Electric motor regulation ; 
O. H. Pieper, Rochester, N. Y.—A 
motor for alternating currents, com 

(Continued on page 46.) 








HYLO 


The only turn-down lamp 
made for all sockets 
ineall voltages. 

THE PwHer.Pps Co., 
29 Rowland St. - Detroit, Mich. 
3 








M. J. BLAKE MICHAEL BLAKE 


M.J. & M. BLAKE 





“BOSTON” AUTOMATIC. 


THE “ BOSTON” 
AUTOMATIC BURNER 


The favorite of all frst- 
class Electricians and is 
acknowledged by all to be 
the only reliable auto- 
matic in the market, 
Guaranteed perfect in 
every detail. 
MANUFACTURED BY 


Beston Electric Co. 


29 Harrison Ave. Extension 
BOSTON 





“BOSTON” MECHANISM, 





IRON ano STEEL SCRAP 





79 TENTH AVENUE 


COR. 15TH STREET 
Telephone Ca Gonnestion NEW YORK 








Flexible Conduit for 


INSULATING 4N> FULLER BOARDS 


; All Grades and Thicknesses 
99 “9 
™ FLEXDUCT Heavy Special Boards to Order 
The New and Perfect large Shea High 
dence solicited ghiand Park, Conn, 


CASE BROTHERS 


MANUFACTURERS OF 








Interior Wiring 


Osburn Flexible Conduit Co. 


General Sales Offices : 
21 Park Row, New York City 
MONTREAL, CANADA 


R. E. T. Pringle 
Co., Ltd. 


CHICAGO, ILL. 
1504 Monadnock Bidg. 
F. B. Badt & Co. 











MODEL MA HERS, 


Electrical, Experimental and Fine Too! Work 


Complete nga on Ges Write for 


129-131 


PARSELL & WEED, 


Write for Booklet. 
ts 0! oo ee and Material; Finished 
Gas Engine Circular No. 2. Telephon ie 
THE FRANKLIN MODEL SHOP, 
West 3! st Street, New York City, 











VILLARD. AUTOMATIC 





WHEELED DUCT RODS 


The wheels eliminate friction. 
ing or pulling through conduits. 
twice the work of four using the old style. 
circular with prices. 


JAMES Ss. ‘BARRON & co., 200-206 West Broadway, New York, Sole Agents 


INSTANTANEOUS IN ACTION 
DO NOT BUCKLE OR ZICZAC 


Impossible to uncouple while push- 
Two men with these rods’can do 
Send for descriptive 











READY FOR PROMPT 





SHIPMENT 











DIRECT-CONNECTED 


52x48 Cross Compound, 
Works Co., Corliss. 


Auto Engine. 


BELTED 


1—500-kw. General Electric, M. P. 
1—3800-kw. General Electric, M. P. 
8—225-kw. General Electric, M. P. 
2-—200-kw. General Electric, M. P. 
2—150-kw. Westinghouse, M. P. 
1—120-kw. Westinghouse, M. P. 
4—100-kw. General Electric, M. P. 
2—100-h.-p. bbe ‘sr M. P. 
8— 60-kw. Edison, Bipolar, M. P. 


ARC DYNAMOS 





RAILWAY GENERATORS 


1—850-kw., Type M. P., 12-850-80 R. P. M., and 28 and 
Pennsylvania Iron 


1—200-kw. Siemens Halske, and 21x20 High Speed 


Lot of No. 31 Brush, T. H. M. 12, M. 2, K. 12, K. 2. 
Lot of Manhattan and Jandus, Direct Current. 


1— %5-kw. Westin 
1— 75-kw. G. E., 2p 


A. T. B. 16- 


gine, 160 R. P. M. 


2 -A70 T.-H., 1050 volts, 128-cycle. 


4—A60 G. E., 1050 volts, Le dr 


ALTERNATORS—2 AND 3 PHASE 


2—150-kw. G. E., 3-phase, 2200 volts, 60-cycle. 
1—150-kw. G. E:, 3-phase, 2200 volts. 120-cycle. 
ome, 2-phase, 2200 volts, 60-cycle. 
hase. 2200 volts, 
1 — 75-kw. Stanley, 1100-2200 velts, 120-cycle. 
1— 60-kw. Stanley, 1100-2200 volts, 60-cycle. 
1— 50-kw. or 1100-2200 volts, 120-cycle. 

. G. E.. 3-phase, 60-cycle, 10,000 volts. Type 


60-cycle. 


2—830-kw. Staaley, 2-phase, 60-cycle, 2500 volts, direct- 
connected to 18 and 30x24 Tandem Russell En- 


ALTERNATORS—SINGLE PHASE 


2—A120 G. E., 1050 volts, 120-cycle. 
1—A100G _ E.. 1050 volts, 120-cycle. 


2—No. 12 Brush, 125 Light, 9.6 amp., multi-circuit. 
2—No 11 Brush, 125 Light, 9.6 amp., multi-circuit. 2—A86 T.-H. 1080 volts, 128-eyele volts, 120-cycle 
1—No. 9 — 125 Light. 6.6 amp., multi-circuit. 1—120-kw Wactlechouss, 2200 volts, 120-cycle. 
8 4 vig 4 pe ory a 2— 60-kw. Westinghouse, 1100 volts, 120-cyc e. 
4-M. D.2 T-H., 50 Fi ht, 9.6 oe 1— 45-kw Westinghouse, 2200 volts, 120-cycle. 
4-L, D. 18, T-H’, 50 Light, 6.6 amp. 1— 45kw. Westinghouse, 1100 voite, 190-cycle. 
1M. D. 12. TH” Ay it Ghemee. 1— 45-kw. Westinghouse, 2200 volts, cle. 

S D & P 1—100-kw. Ft. Wayne, 2600 volts, 120 eae. 

ane, LAMPS 2 150-kw. Ft. Way ne, 1100 volts, 120-cycle. 
1-375-kw. G. E., Class 80-875-90-2300 volts, 60-cycle, 


direct-connected to a 20 and 36x48 Cross 
pound, E. P. Allis Tangye Frame Engine. 





110“ VOLT—DYNAMOS 


y. Edison. 
SH A Westinghouse. 
ison. 


di 
2 Thomson-Heuston. 
. Siemens Halske, 
. Edison, self-oiling. 
. Edison, self-oiling. 
. Edison, self-oiling. 
. Edison, self-oiling. 


500-VOLT—MOTORS 
Have just received at factory a large lot of very 
fine motors, in sizes up to 2 h.-p. 


ENGINES 


1—18 x 42 Hamilton-Corliss. 

1—20 « 48 Geo. H. Corliss. 

1—18 x 48 Hamiulton-Corliss. 

1—18x 48 Greene. 

1—15 x 28x 17 Tandem McIntosh & Seymour 
1—12 « 20x12 Comp. Westinghouse. 

1—18 x 87x 16 Comp. Westinghouse. 

1— “es x18 McIntosh & ~~ —- 








“ 
' 

$ 
oa 
= 
ise: 


















2—186 x 18 Armington & 
1—18% x 18 Ideal Auto. 
2—15% x 15 Armington & Sims Auto. 
i-s x 16 New York Safety Power. 
—18 x 14 Watertown Auto. 


3-18 x 12 Erie Ball. 
BOILERS 


1—72" x 17’ return tubulars. 

1—Battery, 4.72" x 16’ return tubulars. 
2—175-h. 2. Sterling, water tube. 
1500-h.-p. B. & W., water tube, in various sizes. 









om- 
















FACTORY 
JERSEY CITY, N. 
BRANCH OFFICES 
BOSTON-ST. LOUIS 









ROSSITER, MacGOVERN & CO. 


MAIN OFFICE 


41 BROADWAY, N, Y. CITY 
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DRY STEA 


New Boiler Compound Feeder 





«24 Rialto Bldg., CHICAGO, ILL. Wo. Il. Epcar, President 


ALLIS-CHALMERS 7 | 


GENERAL OFFICES CH ICAGO. 


Reynolds 
Nesy) tg Corliss 
; ee «6 Engines. 


PUMPING, BLOWING AND HOISTING ENGINES. 
RIEDLER PUMPS AND COMPRESSORS. 
SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 


HOME INS BLDG 


The most economical plant for 
generating electric currents, and 
™ the most compact plant that has § 

yet been produced. 2 #2 4 @ 


AMERICAN ENGINE CO., 
48 Raritan Ave., Bound Brook, N. J. 


New York Office: 95 Liberty St. 








125h.p. 





Lubrication PROTECTED by using DEARBORN BOILER COMPOUNDS 
Made to suit the water as per analysis 
Will Feed Any Kind of Compound 


CHARLES E. DUSTIN COMPANY 
All Kinds of ELECTRICAL AND STEAM MACHINERY 


Prompt Delivery and Everything Fully Guaranteed 





ALTERNATING CURRENT 
W., 100 K. W., and 120 K. W., G. E. 


1-270 K. W., M. P. 4, G. E. Generator, - Isao 

2-175 K. W., Edison Bipolar - % K. 

2-110 K. W., Eddy = _ 60 K. W., G. E., 7% K. WwW Westinghouse. 
1-100 K. W., Walker ¥ “ 150 K. WwW. Stanley, and small sizes. 

2-100 K. W., General Electric 7 


SINGLE, TWO AND THREE-PHASE 






Write for Particulars 





















DEARBORN DRUG ihe CHEMICAL WORKS 


930 and 3931 Offices from New York to Honolulu 


The Ball & Wood High-Speed Engine 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


Tee BALL & WOOD Co. 


Works: ELIZABETHPORT. N J. 
120 Liberty St., New York City 


yhone Harrison 














DDO BOD BD @ DO D DS @ D DOD @ OD wee - 
OVER SAVES EXPENSE 


3,000 
PLANTS 
IN 
OPERATION 


Automatic A 
Filtering Hot or Cold Water before entering boilers. 


Positively ees Incrustation, Corroding and 


aratus for Purifying, Softening and 







oami 2 

\ Operated without Power, Steam or Mechanical : 
Agitators. 

Simple and Durable in Its Construction. 

Cost Low and Very Economical in Maintenance. Fy 

No Waste of Lime or Soda Reagents. 

No Renewal of Filtering Material Necessary. : 


We guarantee our plants to do the work claimed. 


AUTOMATIC WATER PURIFYING CO. 


45 BROADWAY, NEW YORK 
AGENTS—F. T. Day. N. Y. Life Bldg... Chicago. 


Goff, Horner oo Co., 


s 
end for Ene 


Catalog Aimy ~My 


ENCINES 


36 x 60 Hamilton-Corliss. 
18 x 48 Geo. H. Corliss. 
18 x 42 Allis-Corliss. 

22 x 48 Harris-Corliss. 

16 x 42 Greene. 


1-100 K. W., Edison Bipolar 60 and 120 CYCLES 10x 18 x 20 Fayne Tandem Compound. 

1— 80 K. W., Detroit ERS 12 x 23 x 18 McEwen Tandem Compound. 

1-100 K. W., Mather “ “ — LA Bad pba a 

2-62 edie: * i 400 h.p.Babeock &Wilcox,new. 500h.p. Heine, new. 15% x 15 Armington & Sims. 
Thompson-Houston ’ 100h.p. 12 x 20 x 12 Westinghouse Compound. 


250h.p 
250 h. . ‘Abendroth & Root, 75H. P., Straight Line. 


NUMBER OF BRAND NEW EDDY MOTORS 110, 220 AND 500 VOLTS, RANGING IN SIZES FROM 1 H.-P. TO 12 H-P. 


LARGE LOT GENERAL ELECTRIC TYPE F AND TYPE H TRANSFORMERS, FROM 12 LIGHT TO 120 LIGHT. EXCEL- 
LENT CONDITION. 


RAILWAY ARMATURE COILS FOR G. E. 800, 1200, 52, AND WESTINGHOUSE 3, 49, 38B, 12A AND 68, FIRST-CLASS 
GOODS AT VERY LOW PRICES. 





COMMUTATORS REFILLED 





ELECTRICAL REPAIRS OF EVERY DESCRIPTION 





ARMATURES REWOUND 








WORK CGUARANTEED 


WRITE FOR PRICES 





OFFICES--11 Broadway, New York 





FACTORY AND STOREHOUSE--Orangeburgh, Ni. Y. 
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PATENTS. 
(Continued from page 4.) 

prising field windings, armature coils, 
commutator and commutator brushes 
ees ye at the neutral point, all con- 
nected in series, as customary in con- 
stant-current motors, and a regulating 
device for controlling the speed of the 
motur consisting of a variable resist- 
ance permanently in shunt across the 
armature. 

704,108 Programme clock; O. D. 
Rice, Winthrop, Mass. 

704,118 Circuit closer for portable 
electrical apparatus ; W. Roche, Jersey 
City, N. J 


704,115 Thermostat; A. Roesch, 
Bridgeport, Ct. 

704,117 Signaling system; J. J. 
Ruddick, Newton, Mass. 

704,125 Battery; W. T. Seddon, 
Minersville, Pa. 

704,127 Combined district telegraph 
and telephone signal; Chas. Selden, 
Baltimore, Md. 

704,185 Station indicator; H. T. 


Smith, Christchurch, New Zealand. 

704,165 Telegraphic safety device 
S. R. Wright, Morton, N. Y. 

704,172 Insulator ; J. E. Calvin, 
Camptonville, Cal. 

704,177 Electrical apparatus for 
operating railway switches and signals ; 
Theo. Ducousso, Paris, France—A 
transmitting commutator, a lever for 
working it, pawls cn said lever acting 
in opposite directions, a current-con- 
trolled bolt, and means for projecting 
said bolt into the path of said pawls in 
case of accidental throwing of the 


switch. 

704,202 Switching apparatus; G. 
Michalke, Charlottenburg, Germany. 

704,245 Means for transmitting 
rotary motion; P. W. Dunne, River 
Forest, LI. 

704,246 Burglar alarm; P. W. 
Dunne, River Forest, Il. 


704,247 Burglar alarm; C. Frue- 
hauf, Chicago, Tl. 

704,252 Process of making plates 
for storage batteries and products 
thereof ; H. K. Hess, Philadelphia, Pa. 

704, odd Cc ontrolling system for elec- 
tric hoists or elevators ; A. E. Macoun, 
Braddock, Pa.—A reversing controller 
and a hand-controlled cutout switch 
included in the circuit, and a mechan- 
ism connected with the cutout switch 
operated by the movement of the hoist 
and arranged to automatically break 
the main circuit when the car has 
reached the limit of its travel. 

704,268 Coin collector for telephone 


toll lines ; J. J. O'Connell, Chicago, Ill. 

704,303-304 Reversible electrode 
cg # T. A. Edison, Llewellyn 
Park, N. J. 


704, 305 Electrode for batteries “ie 
A. Edison, Llewellyn Park, N. J. 

704,306 Reversible galvanic 
tery ; T. A. Edison. 

704,322 Electrical push and switch ; 
E. G. Harcourt, Birmingham, England. 

704,323 Automatic electric sema- 
phore signal; J. N. Harper, Kansas 
City, Mo. 

704, 336 Reversing switch motor ; J. 
D. Ihider, Yonkers, N. Y.—A plurality 
of electrically operated switch-arms, a 
safety device controlled by the move- 
ment of one switch-arm and controlling 
the movements of another switch-arm, 
whereby the switch-arms are operated 
in a predetermined order or succession. 

704,377 Controlling system for elec- 
tric elevators; J. D. Ihlder, Yonkers, 
N. Y.-—-The combination of controlling 
circuits of different potentials reciproc- 
ally controlling each other. 

704,388 Controlling system for elec- 
tric elevators ; J. D. Ihlder, Yonkers, 
NY 


bat- 


704,347 Railroad signaling system ; 
A W. Knee, Syracuse, N. Y. 

704,361 Electric cutout; G. N. 
Oehmen, Brooklyn, N. Y. 

704,371 Voltage regulator; T. M. 
Pusey, Kennett square, Pa. 

04,393 Manufacture of iron, man- 
ganese and ay he by aid of electricity ; 
Albert Simon, Bordeaux,. France. 


704,398 Safety device; Aug. Sundh, 
Yonkers, N. 

704,399 Stained-glass window and 
method of making same; J. Taluac, 
Philadelphia, Pa. 

704, 400-401 Method of framing 
glass ; J. Taluau, Philadelphia, Pa. 

704,417 Igniter; C. A. Wilkinson, 
Worcester, Mass. 

704,424-425 Junction box for elec- 
tric wires in buildings; B. W. Allen, 
Boston, Mass. 

704,439 Thermal protector for elec- 
tric circuits ; F. B. Cook, Chicago, Il. 

704,446 Watch-dial illuminator ; F. 
M. Durkee, Newton, Mass. 

704,447 Protective operating device 
for electric motors; A. C. Eastwood, 
Cleveland, Ohio. 

704,448 Rheostat ; A. C, Eastwood, 
Cleveland, Ohio. 

704,453 Means for changing the 
tension of currents; W. M. Fairfax, 
Brooklyn, N. Y. 

704,484 System of electric distri- 
bution ; C. J. A. Michalke, Charlotten- 
Page Germany. 











ORLAN CLYDE CULLEN 


Counsellor-at-Law 


U.S. Supreme Court, Reg- 
istered Attorney U. S. Pat- PATENTS 
ent Office, U.S. and Foreign 


CAVEATS, TRADE MARKS and COPYRIGHTS 
No. 700 Seventh Street, N. W., 
Opp. U.S. Pat. Office. Wasxineton, D.C. 











|PATENTS| 


Caveats, Trade-Marks, 

Copyrights and Designs. 

Send your business direct 
to Washington. 


Saves time and 
better service. 


[} PERSONAL ATTENTION | 


21 YEARS. ACI NOTE PRACTICE. 
Specialty— 
INTERFERENCE CONTESTS 
AND VALIDITY REPORTS. 
Address— 


SICCERS & SICCERS 


By TENT LAWYERS. 


Suite 20-25 
National Valen Bidg. Washington, D. C. 
Trade-Marks 


PENT ite 


EDWARD S. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 
Patent Lawyer, 
American and Foreign Patents 
Secured Promptly. Moderate Fees. 


insures 

















lafringement Saits. . interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office 
Records. 
7 aa of Applications 
OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D. C. 





electrical supp! 


sell, in 
advertised 


SALESMAN WANTED 


In every —- who 
ly trade, street railways, 
electric bay oy, telephone companies, to 
dition oa his present lin 
ical specialty. 


Care ExecrricaL Review, 
a1 Park Row, New York. 


a well 
Address 
By 








FOR 


completed. 


Rochester, 


One 1,000 K. W., direct-connected, 
vertical, cross-compound, side crank 
McIntosh & Seymour engine now 
_ Revolutions per min- 
ute 120. Steam pressure 125 pounds. 
Rated load and indicated horse power 
1520. Cut off 3%. 
was ordered previous to our pur. 
chase of the Citizens’ Light and 
Power Company. We now wish to 
dispose of same at a bargain. 
engine can be seen. at the McIntosh 
& Seymour Factory, Auburn, N. Y- 

Address, Electrical Department, 
Rochester Gas and Electric Co., 
N. Y. 


SALE 


This engine 


caused by 
The 








Thorough |nspections 


Insurance against Loss or Dam. 
age to Property and Loss of 
Life and Injury to Persons 


Steam Boiler Explosions 


J. M, ALLEN, President. 

WM. B. FRANKLIN, Vice-President, 
F. B. ALLEN, Second Vice-President, 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer, 

L. F. MIDDLEBROOK, Asst. Sec, 





DRY 








BATTERIES 


QUICK AND 





COOD WORK 
is the kind that 


BURNLEY 








SOLDERING | [Sse | 
PASTE cine | |=" 


will help you to do. 
Put up in 2 0z., 4 0z. 

¥% Ib., rlb., 5Ib., 10 lb. 
and so Ib. packages. 


Stick and Paste 
The 
Burnley Battery 
and M’f’g Co. 


Painesville, Ohio 











FLECTRIC HEATING 


APPARATUS 
OF EVERY DESCRIPTION 
“Unit” Enamel Rheostats 


lex Electric 
ing Co. 


CAMBRIDCEPORT 
_ ™ 


The Sim 
Hea 





Gas and 
Kerosene 


Close R 
For E 
Storage Dette 


CHEAP POWER 


The Mietz & Weiss 


1 to 60 Horse-Power. 
—— —— and Reliable. 


ighting, o— 


s and all power 
purposes. Send for Catalogue. 


A. MIETZ, 
128-138 Mott St., 


Geld” Wel 


Pan-American 
Exposition 
Buffalo, 1901 


Engine 


New York 














WHEN ADDRESSING ADVERTISERS PLEASE 
Ass. MENTION THIS PAPER 











WANTED 


BURNED-OUT INCANDESCENT LAMPS AND BASES AND 
SCRAP METAL OF ALL KINDS. HIGHEST PRICES 


GIVEN AND FREIGHT PAID. 


GEO. F. SCHWALM & CO. 


218 SHERMAN AVENUE 





NEWARK, N. J 





WANTED SALESMEN FOR INCANDES- 
CENT LAMPS 

State age, whether married or 
not, electrical experience, whether 
college graduate, what degree, and 
territory familiar with. Address 

* INCANDESCENT ” 
New York 








Care ELectricaL REVIEW S 


Agent for 
United States 
and Foreign 
PATENTS. 








EsTABLisHED 1880. 
GEO. H. BENJAMIN, M. E., Ph. D 
45 BROADWAY, N. Y. 


Specialty: The preparation of specifications for 
patents requiring an expert knowledge of the arts 


* and sciences. Searches. 

















Joly 





evors ssarRPrrrsErs 








jaly 19, 1902 


using it. 





ELECTRICAL 


Is the only successful turn-down lamp ever produced. 


and are rapidly increasing. 


Sample by mail on receipt of 75 cents. 


REVIEW 





The sales of a single month exceed the total sales of all other turn-down lamps combined, 


Without the friendship of the consumer there is no permanent success in any line. 
¢ HYLO has this friendship. Ask any man or, better still, any woman who has been using a HYLO 


lamp for a few months and you will find enthusiastic commendation. 


Circulars and price lists await your request (a postal card will bring them). 


THE PHELPS COMPANY, 29 Rowland Street, Detroit, Mich. U. S. A. 


Other HYLO ads on pages 1, 2, 4,7, 9, 10, 13, 14, 17, 19, 21, 23, 24, 27, 29, 30, 31, 33: 43: 44, 48, 51 and 52, 


Already, more than half a million people are 
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Hlectric Soldering Irons. 
American Electrical Heater Co 
Electrical Supplies. 
Central Electric Co. 
Cornwell Co.. The R. M, 
Electric Appliance Co, 
Neeley Electric Co. 
Novelty Electric Co. 
Ohio Electric Works. 
Roberts Electrical Supply Co., H. C. 
Roessler & Hasslacher Chem. Co. 
Schlesinger & Mears. 
Stanley & Patterson. 
St. Louis Electrical Supply Co. 
Western Electric Co. 
Engines (Steam), 
Allis-Chalmers Co. 
American Engine Co. 
Ball & Wood Co. 
Dustin, Chas. E. 
nes (Gas). 
‘ lasing = 
ne Stops. 
© Consolidated Engine-Stop Co. 
~ hgineers and Contractors. 
Amold Electric Power Station Co. 
Badt & Co., F. B. 
Barstow, W. 8S. 
Cahoon, Jos. Blake 
Kutsch, L. W. 
Lydon, Lamar. 
Ti mt. J. 
ew England Engineering Co. 
Rae, Frank B . ” 





Railways & Light Co. of America 
Reuterdahl, Arvid. 

Sheaff & Jaastad. 

Vail, J. H 


Western Electric Co, 
te & Co., J. G. 
ing, C. H. 
" fans and Fan Motors. 
poke D. L. 
i) ectri 
Diehl c Co. 


Mfg. Co. 
. General Hiectric Co 





CLASSIFIED INDEX 
(Continued from page 32.) 


Fans and Fan Motors. 

Gen’l Incandescent Arc Light Co. 

Hunter Fan & Motor Co. 

Ohio Electric Works. 

Pacific Electric Co. 

Robbins & Myers Co. 

Shedd Electric & Manufacturing Co. 

Sprague Electric Co. 

St. Louis Electrical Supply Co. 

Warren Electric & Specialty Co. 

Western Electric Co. 
Fan Specialties. 

Scott & Williams 
Feed Water Heaters. 

Stilwell-Bierce & Smith-Vaile Co. 
Fire Brick. 

McLeod & Henry Co. 
Fire Extinguisher. 

Monarch Fire Appliance Co. 
Fuses. 

D. & W. Fuse Co. 

General Electric Co. 

Johns-Manville Co., H. W. 

McIntire Co., The C. 
Fuel Economizers. 

Green Fuel Economizer Co. 
Gaskets. 

U. 8. Mineral Wool Co. 
Globes, Shades, Ete. 

Frink, I. P. 

Pheenix Glass Co. 

Wheeler Reflector Co. 
Graphite. 

Dixon Crucible Co., Jos. 
House Goods. 

Boston Electric Co. 

Bunnell Co., J. H. 

Central Electric Co. 

Ostrander & Co., W. R. 
Hoisting Machinery. 

Brown Hoisting Machinery Co. 
Injectors. 

unkenheimer Co., The 

Instruments, 

Biddle, Jas, G. 

Bristol Co. 


Instruments. 
Bullock Electric Mfg. Co. 
Gen’! Incandescent Arc Light Co. 
Jewell Electrical Instrument Co. 
Keystone Electrical InstrumentCo. 
Knott Apparatus Co., L. E. 
Machado & Roller. 
Ohio Electric Works. 
Pignolet, Louis M. 
Stanley Instrument Co. 
Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Insulators and Insulating Materia}. 
American Mica Co. 
Carolina Locust Pin & Mica Co. 
Case Brothers. 
Central Electric Co. 
Massachusetts Chemical Co. 
Mica Insulator Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Sterling Varnish Co. 
Steward Mfg. Co., D. M. 
Thomas & Sons Co., R. 
Junction Boxes. 
Bossert Electric Construction Co. 
Gen’l Incandescent Are Light Co. 
Ohio Electric Works. 
Lamps, Are. 
Adams-Bagnall Electric Co. 
Central Electric Co. 
General Electric Co. 
Gen’l Incandescent Are Light Co 
Lea Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lamps, rative. 
Central Electric Co. 
Edison Decorative 
Lamp Department. 
Gen’l Incandescent Arc Light Co. 
Ohio Electric Works. 
Lamps, Incandescent. 
Bryan-Marsh Co. 
Buckeye Electric Co 
Colorado Lamp Co. 


& Miniature 


(Continued on page 48.) 





Lamps, Incandescent. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
New York & Ohio Co. 
Ohio Electric Works. 
Phelps Co. 
Sawyer-Man Electric Co. 
Schlesinger & Mears. 
Shelby Electric Co. 
Sterling Electrical Mfg. Co. 
Warren Electric & Specialty Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
Launches. 
Electric Launch Co. 
—s Plants. 
ullock Electric Mfg. Co. 
Crocker- Wheeler Co. 
Reuterdahl Electric Co. 
a Arresters. 
arton-Daniels Co. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lubricators. 
Dearborn Drug & Chemical Co. 
Lunkenheimer Co., The 
Siegrist Lubricator Co. 
Mast Arms. 
T. H. Brady. 
Meters. 
Fort Wayne Electric Works 
Mica. 
Mica Insulator Co. 
Munsell, Eugene. 
Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 
Name-Plates. 
The Schwerdtle Stamp Co 
Nippers and Pliers. 
mith & Hemenway Co. 
Utica Drop Forge & Tool Co. 
Paint. 
Standard Paint Co. 








has already become, is destined to remain, the 


GENERIC name for a turn-down lamp, but 


If it isn’t a “PHELPS” 
it isn’t a HYLO 








The name “ HYLO” is registered as a trade- 


mark and owned by 


The Phelps Company 


29 Rowland St. Detroit, Mich., U. S. A. 


Other HYLO ads on pages 1, 2, 4, 7, 9, 10, 13, 14, 17, 19; 
21, 23, 24, 27) 29, 30, 31, 331 43: 44s 47, §1 and 52, 
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We Don’t 
Want 
the Earth 


Merely give us your 
ear and consider our 


DIVIDEND PAYERS. 


Telephones that never wear out. Magnets that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take care of themselves. Switchboards that never give 
trouble. Multiple Boards for exchanges—all sizes. Current 
Protectors that never fail. 


Repair EXPENSE Mistoam’ ‘*° 
THAT’S WHY PATRONS UPHOLD 





Abe Flor 2 tints Ce, 


Write for Catalogue. 
73-75 Frankfort Street, CLEVELAND, O. 


Chicago Office, 1511 Monadnock Block. 








ELECTRICAL REVIEW 


CLASSIFIED INDEX 
(Concluded nn pe 47.) 
Patent Solicitors. Switchboards. 
a gy . H. Kutsch, L. W. 
Cullen, Orlan Clyde Ohio Electric Works 
Duvall, Edw. 8. Wagner Electric Mfg. Co 
. Siggers, E. G. Switches, Ete. 
ae = wy 10 Central Electric Co, 
BA ny ool Co. Cutter Electrical & Mfg. Co 
in ro General Electric Co, : 


Poles, Brackets, wave, Ties, Cross- 


Arms, Climbers, 
Carolina Locust Pin & Mica Co. 
Central Electric Co. 
Central Mfg. Co. 
Donnelly, John 
Klein & Sons, Mathias. 
Lindsley Brothers Co. 
Phelan, D. W. 
Standard Pole & Tie Co. 


Pumps —— Driven 


Stilwell-Bierce & Smith-Vaile Co. 


Rail-Bonds. 


Morris Electric Co. 
Roebling Sons Co., John A. 


Railwa 


ar Lighting. 
Consolidated ieieny, Electric 


Lighting & Equipment Co. 


Railway Specialties (Electric). 


Central Electric Co. 

Continuous Rail Joint Co.of America. 
Electrie Appliance Co, 

General Electric Co. 

Novelty Electric Co. 

Ohio Brass Co. 

Sterling-Meaker Co. 
Stuart-Howland Co. 

Union Electric Construction Co. 
Westinghouse Electric & Mfg. Co. 


Reflectors. 


Frink, I. P. 

Kemmerer Electric Light Shifter Co. 
McCreary, A. A. 

Wheeler Reflector Co. 


Repairs. 


hicago Edison Co. 


Replacers Incandescent Lam 


Incandescent Electric Light ate 
ulator Co. 


Rheostats. 


Badt & Co., F. B. 
Cutler-Hammer Mfg. Co. 

Cutter Electrical & Mfg. Co. 
Gen’! Incandescent Arc Light Co. 


Schools. 


Electrical Engineer Institute of Cor- 


respondence Instruction. 


Seals. 


The Schwerdtle Stamp Co. 


Slate. 


ate. 
Bonville, Edward. 


Soldering Sticks and Paste. 


Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 


Specialties. 


Spee 


Barron & Co., Jas. S. 

Bonville, Edward. 

Boston Electric Co. 

Gen’! Incandescent Arc Light Co. 

Incandescent Electric Light Manip- 
ulator Co. 

Ohio Electrical Works. 

Phelps Co. 

Signaloid Chemical Co. 

d Limits. 

Consolidated Engine-Stop Co, 


Steam Specialties. 


American Water Purifying Co. 
Lunkenheimer Co., The. 
McLeod & Henry Co. 

U.S. Mineral Wool Co. 


Steel Spring Wire. 


Barnes Co., The Wallace. 
Cary Spring Works. 


Steel Stam 


The Bchwordtle Stamp Co. 


Stencils. 


The Schwerdtle Stamp Co. 


Storage Batteries. 


American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Ohio Electric Works. 
Reuterdahl Electric Co. 


Switchboards. 


Bossert Electric Construction Co, 
Bullock Electric Mfg. Co. 
Central Electric Co. 

General Electric Co. 

Gen’! Incandescent Arc Light Co. 


Gen’l Incandescent Are Ligh’ 
Hart & Hegeman “ies 
Hart Mfg. %o. a 
Hill Electric Co., W. 8. 
Ohio Electric Works, 
Western Electric Co, 


Telegraph Supplies, 
unnell Telegraphic & i 
Stuart-Howland ‘Co. a 
Telephones. 
American Bell Telephone Co, 
American Electric Telephone Co 
American Toll Telephone Co, 
Central Electric Co. 
entral Telephone & Electri 
Ericsson Telephone Co. Bit 
Eureka Electric Co. 
Farr & Farr, 
= weet Co. 
ello witchboard & Suppl 
New York Telephone Co, — 
North Electric Co. 
Ohio Electric Works. 
Stanley & Patterson. 
Stromberg - Carlson 


Mfg. Co. 
Viaduct Mfg. Co. 
Vought-Berger Co. 
Western Electric Co. 
Western Telephone Con. Co, 
Williams Electric Co, 


Telephone 


Ties, ose amg Brackets, Pins, 


a er te. 
Central Electric Co. 

Central Mfg. Co. 

Donnelly, John 

Klein & Son, Mathias. 

Lindsley Brothers Co. 

Standard Pole & Tie Co. 
Tools. 

Smith & Hemenway Co. 

Utica Drop Forge & Tool Co, 
Transformers. 

Fort Wayne Electric Works, 

New York & Ohio Co. 

Stanley Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Warren Electric & Pe Co. 

Western Electrical Supply Co 

Westinghouse Electric & Mfg. Co. 
Turbine Governors. 

Lombard Water-W heel Gov. Co. 

Lunkenheimer Co., The 
Valves. 

Lunkenheimer Co., The. 


Leffel & Co., Jas. 
Stilwell-Bierce & Smith-Vaile Co. 
Water- Wheel Governors. 
Lombard Water-Wheel Gov. Co 
Whistles, 
Lunkenheimer Co., The. 
Wires and Cables. 
American Electrical Works. 
American Insulated Wire & CableCo. 
Bridgeport Brass Co. 
Bunnell & Co., J. H. 
Central Electric Co. _ 
Chicago Insulated Wire Co. 
Collyer Insulated Wire Co. 
Crescent Insulated Wire and CableCo 
Driver-Harris Wire Co. 
Eastern Electric Cable Co. 
— ses Co. 
neral Electric Co. 
ae Rubber and Gutta Percha 
Insulating Co. 
Montauk Fire-Detectin Wire Co. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Novelty Electric Co. 
ectric Works. 


Phillips 
bl Sons Co., John A. 
nett  eaciated Wire & Cable Co. 
Simp sat _ mn — 
Standa ergro 
Western Blectric Co, 


Cable Co. 








july 
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SPUR THESE.! WILL MAIL 
9S POST PAID,FOR 40 CTS. 
MAKER JOHN DONNELLY, 
79 BRANFORD,CONN. U S.A 


TESTIMONIAL FROM 
HATTAN ELECTRICAL SUPPLY CO., 
32 Cortlandt St., New York City 

have used considerable quantities of 
bers in the past three years, 


pi we do not recall having received a 


gogle complaint in that time. 
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The name 





sLECTRIGAL ENGINEERING 
TAUGHT BY MAIL 


Write for our free illustrated book 
“CAN | BECOME AN ELEC- 
TRICAL ENGINEER?” 


trical Engineering | ams 
We teach eee Klectric Railways, E% 


i 
Beetric ed by mail. Institute (a 


ur hom: i 
feed by Thos. A. Edison. 


fLECTRICAL ENGINEER INSTITUTE 
Dept. M, 240-242 West 23d St., New York. 


made. 








39 and 41 Corti 
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New York. 


ELECTRICAL REPAIRS 


STREET RAILWAY WORK A SPECIALTY 
ture rewinding, Commutator Fill- 
Rg Buy and sell all kinds of new or 
gcond-hand apparatus. 
cuted promptly and fully guaranteed. 
Largest general supply house in Central 


Atrial will justify our statement that we 
seina position to furnish your work at 
rock bottom prices. 

The R. M. Cornwell Co. 
347 West Fayette St., 
Syracuse, N.Y. 
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“Boch 
Glaze 
Filled” 


Patented March 8 and 22, 1898. 


=] 2a 


Voltage Porcelain Insulator 


Ask for particulars and tests. 
Manufactured exclusively by 


THE R. THOMAS & SONS 6O., 


EAST LIVERPOOL, OHIO. 


Sales Office : 


hpbahbbbhhbbbbh bbb bb ttt tt 


American Vitrified 
Conduit Company 


Vitrified Glazed Conduits ... 
Underground Conduit Systems 
GENERAL OFFICE 
39-41 Cortlandt St., N. Y. 








THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U. 8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hooas, House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 





of the best High 








THE SCHWERDTLE STAMP CO., 


tN STENCICERURRING ELV 


TEEL STAMPS &DIES — 
EA ACH. PLATES-CHECKS:) 
BRIDGEPC RT.CONN. 


MONARCH 
ENGINE 


AND ——— 


SPEED 
Si «i FT 
SYSTEM 


controls, regu- 














Your electric light, 
| A LL gas, water or tele- 

phone plant, no 
matter where it is. Send description 
and cash B ging and learn how. I have 
or can find the plant you want to buy. 
Tell me what you want. 

A. M. BARRON, 
(Desk E), 
South Bend, Ind. 


jandt St., NEW YORK. 
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OFFICE OR LOFT T0 LET 


Part of a first loft downtown. 





All work exe- 


ELECTRIC 








WM. MARSHALL, Manafacturer 


Standards a Specialty 


709 Lexington Ave., New York 


New York, for agent or other busi- 
ness office, factory or storage room. 
Twelve large windows. Services of 
stenographer and telephone. Rent 
reasonable. Can put up partitions 
to suit. Address 


= ELECTRICAL,” 
Care Electrical Review, 21 Park Bow, New York 


CONDENSERS 








lates, insures 
engine service. 
Ifyou are not 
familiar with the 
system and its 
operation it will 
prove time well 
spent to look 
through the 
booklet illustrat- 
ing the subject 








CONSOLIDATED 
ENGINE-STOP 
COMPAN Y 
American Surety Bldg. 
NEw YOR K 





























WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 










































Seco. 


250 K.-W. WARREN ALTERNATOR. 








WARREN 
Alternator 


of the past has possessed an inherent 
regulation far surpassing any other alter- 
nator known. 
meant the quality of maintaining a given 
voltage without the use of any extraneous 
device, such as compounding coils, which 
in all cases require compensating commu- 
tators with brushes, collector rings, etc. 
Remove these devices from any known 
alternator and the generator would be 
practically useless. 

A recent discovery as to the actual 
relation of copper to iron as applied in an 
Inductor Alternator has led to a still 
further improvement, to the extent of 
securing an actual 
close to perfection, and this still without 
the necessity of compounding or other 
external devices. 


ALL WARREN 


of the future will embody this improvement 


REGULATION Witt HENCEFORTH BE OUR CHALLENGE 


By inherent regulation is 


working regulation 





ALTERNATORS 



























a Rumecy Electrical M’f’r’s’ Co., 
C 1811 Filbert St., Philadelphia, Pa. 
a 
©. W. Hebsen, Kilbourne & Olark Co., 


Waco, Texas. 


SANDUSKY, OHIO, oan 


> 


8. B. Coho, 
149 Broadway, New York. 


©. A. Cotton, 
3% Atlantic Ave., Boston, Mass. 


Thes. Muir & Son, 
Detroit, Mich 


Western Electrical Supply Ce., 8t. Louis, Mo. 





815-817 Second Ave., Seattle, Wash., Pactfic Coast Agts. 


Flerida Electric Co., 
Jacksonville, Fla. 
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PAY STATIONS 


The best exchanges are using 
them. Why Don’t YOU? 


The American Toll 
Telephone Co. 


47 Sheriff Street 
CLEVELAND, wf 














tke BECKER TERMINAL HEAD 
FOR TELEPHONE CABLES 


The newest and best device on 
the market. # No expense has 
been spared in making it perfect 





TermMinaL Heap FoR Twenty-Five Pair, wiTH Lip SECURED, AND SHOWING 
USES IN PosITION 


SEND FOR CATALOCUE 


CENTRAL TELEPHONE AND ELECTRIC CO. 


909 MARKET ST., ST. LOUIS, MO. 


ILLINOIS ELECTRIC CO. POST-GLOVER ELECTRIC Co. 
Exclusive Agents for Chicago as Exclusive Agents for Cincinnati 








& 


if 





GET Myr PRICES ON 


OCTAGONAL POLES 


D. W. PHELAN invcin ton tots “NeW YORK” 


‘Southern Cedar Poles 
























YOU ARE LOOKING For Sal _ THE STANDARD OF AMER 
FOR ge We The Haines Surf Co. a 
TELEPH® 
. TUK PR Ate PLAS 
MORE MONEY | | Promina Sige es = | 
WE CAN HELP YOU GET IT =] 
WITH OUR 


Vol. 41—No 5 





Westean Tevepuone Constavction Cp, 

















CHICAGO, ILL. 
Telephones and Switch- 
BELL boards remodeled on 
of approved lines. Pe n d © nt 
Baraboo aiaand elephones 
H *Phone at the right 
Wis. price. We promote or build. por no aaa * 














desks. To call Central, 
lower hand "phone. Cost 
no more than ordi 

desk sets. Un ualed for 
residence use. Write for 


our complete catalogue, 
SOLE MANUFACTURERS 


The Vought-Berger Co, 








MAKERS OF 


Telephones 





McINTIRE’S PATENT * | and 
Connectors and Terminals. 3) 





Special Connectors for HARD-DRAWN 2 
COPPER WIRE, all sizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 1g Franklin St., 


La Crosse 
Wis. 








Newark, N. J. 














THE 


UMERICAN BELL TELEPHONE COMPUT 


125 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 














| THE STANDARD POLE & TIECO. © 44 BROAD ST., W. I.) 





CEDAR POLES 


LINDSLEY BROTHERS COMPANY 


636 Tribune Bidg., 
ee, ete 


PORTLAND, “OREGON, and 
SPOKANE, WASHINGTON 


CHICACO 


WHOLESALE PRODUCERS 


50-Foot to 80-Foot Poles Our Specialty 











ELECTRICAL APPARATUS 


Highest Awards at National Expert, @ Central 
Canadian, Pan-American and 
ton Expositions. 
MONARCH FIRE APPLIANCE COMPANY 


247-249 Pearl St., NEW YORK CITY 


Tt 








KLEIN'S 
CLIMBERS 


Linemen’s Tools 
Catalogue Free. Send for one. 


MATHIAS KLEIN & SONS 


87-89 W. Van Buren St., CHICAGO, ILL. 











IDEAL FIRE PROTECTION 4" | 





Jal 
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HYLO 


The only economical turn-down lamp. 6 and g watts when turned down. 
THE PHELPS CO., 29 Rowland St., DETROIT, MICH., U. S. A. : 





Other HYLO ads on pages 1, 2, 4, 7. 9, 10, 13, I4,) 17, 19, 21, 23, 24, 27, 29, 30, 31, 33, 43. 44, 47, 48 and 52, 
11990000090 © 


American Electric Telephone Co. A FACT 


Authorized Capital, Three Million Every Telephone that goes out of the 
Kellogg factory is equipped with an 
Absolutely Uniform Transmitter 
GUARANTEED 
FOR FIVE YEARS 


Better than the ‘‘ Bell Solid- Back ” 


KELLOGG SWITCHBOARD 
AND SUPPLY CO. 


233 SOUTH GREEN ST., - CHICAGO 


0 


Branch Offices 
Keystone Telephone Building, Philadelphia, Pa. 
Electric Building, Cleveland, Ohio 
346 Broadway, New York 








Four Party Line Selective System. 
Write for Circular. 


We Furnish 
« Complete Telephone Equipments e 








Arranged for the 


EXPRESS, CENTRAL ENERGY, MAGNETO, 
MULTIPLE AND TRANSFER SYSTEMS . . 


Address : 
36-58 Jackson Building, 
Chicago, U.S.A. 














Common Battery 'Phone 


No, 44 Central Energy Telephone 


| TELEPHONE 























Eureka Compact 





The most popular magneto 
telephone on the market. We 


S 
Ww 


“Central Energy” 


Multiple 
Transfer 


Series 
, Bridging 





have many special merits in 
common battery apparatus. 


wWwRITE US 


; Central Energy 


- 


SERVICE 
His THE 

1 MUUICKEST 
" MESSENGER 


ilies in Manhattan: 


Residence 
from $4 a month. 
tral Bsiness 

| from $5 a month. 














Ne 


[Year Contracts, 
Muthly Payments, 


STROMBERG - CARLSON IN 
TELEPHONE MF UO. E No. 97 Compact Magneto Telephone 


CHICAGO, ILL: PRICES STRICTLY RIGHT # ASK US 


* Eureka Electric Co. 
143-149 South Clinton St. 


CHICAGO, ILL., U. S. A. 





lu York Telephone Go. 


15 Dey Street. 
ll! West 38th Street. 
215 West 125th Street. al 
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ELECTRICAL REVIEW 


All through the house, from 
porch to pantry and cellar to 
garret, the HYLO lamp saves 
current and makes every room 
more comfortable. 

The HYLO lamp fits any ordinary socket. 
No special wiring or plugs are required. Anybody 
can put it in place. Unscrewing the HYLO bulb 
slightly, lowers the light to one candle-power and 
saves five-sixths of the current. One HYLO will 


last as long as three common lamps. 


Ask your electrician for the HYLO. If he will not supply 
you promptly, do not delay but send us 75 cents for sample 


by mail. Write for illustrated circular anyway. 


THE PHELPS COMPANY 
29 Rowland Street, - - Detroit, Mich. U.S. A. 


Other HYLO ads on pages 1, 2, 4, 7, 9, 10, 13, 14, 17, 19, 21, 23, 24, 27, 29 a 
30, Fly 331 43s $4, 47, G8 and 51. 
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= 4 ASAAY: 











ELECTRICAL REVIEW 






































Many central stations until 
recently paying small dividends 
have materially increased their 
profits by the substitution of 
Westinghouse Integrating 


Wattmeters for other makes. 


The Westinghouse Integrating Watt- 
meter can be depended upon to begin recording at 
a lighter load than any other meter on the market 
and to register up to heavy overloads with accuracy, 
and with any power-factor. It will continue to do 


so for years without cleaning or recalibration. 


The induction type of meter was first introduced by this 
Company. It is manufactured for single and polyphase circuits, and 


for three-wire circuits of any voltage, frequency or capacity. 


For booklet on Westinghouse Integrating Wattmeters 


write to nearest sales office of the 


WESTINGHOUSE ELECTRIC 
and Manufacturing Co., Pittsburg, Pa. 
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ET RUBBER-COVERED WIRE | | We wish we 
Ctr C Could make 


@ 
Aerial ana 
al Better shades hi 
Underground iN 
- The order ee sei sayin is improvement, and it seems ax though we ought Tl 
T to improve on these shades, but we are using th . aterials 
Cs rolley Wire and machinery the market affords. We do not <Sicagiegy als, workma, ip 


but they are the cheapest, for they are the best—last longest, eng Pai in ptlee ( 


€ 
® e gaan I. P. FRINK, 551 PEARL ST., NEw YORK 


JOHN A. ROEBLING’S SONS COMPANY, a i 














OF 









TRENTON, N. J. WEATHERPROOF ©°PPER WIRE x 
WHENEVER YOU ARE i. '4E wana uf 





















les J EW E LL | NSTR U M E NTS = — — ee American Insulated W ii: and Cable Co, 


j 241-247 ; Fre 
{ WEATHERPROOF WIRE AND CABLES oe am, ae =RSON ST. 


¢ 
é The Illuminated Dial Switchboard Instruments are CHICASO 

y built in iron cases and have rear connections, %4 ee 
inch in diameter and 3% inches long. Adjustable 
dials operated by micrometer screw. 


Vo y Jewell Electrical Instrument Company Chicago Insulated Wire Company 


aes Mg instru 203 Pontiac Bidg., Dearborn and Harrison St., Chicago, Ill., U.S.A. 


=i Se > For Direct Current only, are used by discriminating engineers 
SS HAS NO EQUAL. 














High-Grade Weather-Proof, Magnet, ‘fice, 
TRADE MARK Annunciator Wire & Galvanized Steel Strand 


CRESCENT me. _ 


RUBBER NATIONAL ELECTRICAL CODE CTANDAAD 
INSULATED | | yep, 0.0" WeATHER-PROUF, 


wi R E S *, CABLES SLOW-BURNING WEATHER-PROU, 


AND SLOW-BURNING WIE 
CRESCENT INSULATED WIRE AND CABLE C0. 


New York @ffice, 53 Barclay St. - Main Office and Factery, TRENTON, N. J. 




















PRICES ano SAMPLES ON APPLICATION. 














THE LUNKENHEIMER POP SAFETY VALVES 


FOR STATIONARY, PORTABLE AND MARINE STEAM BOILERS 








Are made of the best materials, 
— with large springs, have 
ull relieving capacity, always prompt 










and reliable in operation. In brass _ 
~~ = — Out a %6 to, ~~ —= | 
n Iron, Brass Mounted, Screw or ‘ P « Anlae 
Flange Ends, 2 to 6 inch. Also fur- STILL ANOTHER Now then take your pick. Do n t delay. You ) 
ulead with — Seats “1 desired. will find no better. No use k king. a 
All Valves rigidly tested and. in- Screw Drivers NEVER TURN. They are illustrated in the Green 0 
: reer. Specify” LUNKENMEIMER MAKE, Hardware Specialties. That’s sufficient guarantee. We are equipped for 
; = and order from your dealer. manufacturing all kinds of Sheet Metal Specialties 
= Write for Catalog of Superier Brass ry | 
iron Body Top Outlet—Brass AngleOutlet and Iron caplesering Appliances. SM | TH : H EM ENW AY CO., 4 Orp. | 
v H E i. U N K E | H El M E He co. Manufacturers of Cutlery and Hardware Specialtic 
le ROP FORGE & TOOL CO. 
eednaneeretiapangins cl N cl N N ATI J OH 10, U. S.%A. sectedemmes eee Oe. setuans of Nippers and Plyers 
7 BRANCHES: New York, 26 Cortlandt St.; London, 35 Great Dover St., S. E. Ask your dealer for these goods 296 Broadway, New York City 











CABLE ADpRe 
NEW VOR Ki 
“GLOVE BOXES” 


WATER TUBE aX. 7 ~ BOILERS 
CE ASEND FOR OUR BOOK STEAM 








: LANTALSA 
se = maar » wane CITY 
SHILADE LPIA cur MEXICO CIty 
Gan Cte HST in gp eee = % CALLE DE LA HAVANA 



























0. 3 











UNIVERS!T y | 


i MINNESOTA. 





ELEC TRICAL REVIEW 





_ XLI—No. 10. 


ELECTRICAL Review Pus. Co. 


NEW YORK, SATURDAY, SEPTEMBER 6, 1902. 


TEN CENTS A COPY. 
THREE DOLLARS A YEAR. 
FIVE DOLLARS FOREIGN. 





Es a 








THE PHOENIX 
| GLASS CO. 


turers of 


-ctric Globes, 
Ss, Etc. 
PITTSBURGH 


NEW YORK 
CHICAGO 


| Sad f 
i She 


Send for our 





If you want the light 


Below the Lamp 


Shelby Lamps deliver 50 
per cent more light verti- 
cally than any other lamp, 














HE BRISTOL CO. 
WATERBURY, CT. 


otding Voltmeters 
“ording Amperemeters 
ording Wattmetors 
OP ding Pressure Gauges 
cording Thermometers 


“AY FOR THEMSELVES 
=ND FOR CATALOGUE 








-R & MEARS 


1¥, N.Y. CITY 
© ELECTRIC 








TRY THEM. ##iIt’s in the flat coil, 

SHELBY ELECTRIC CO., SHELBY, O. 
B Dumaxr Gamnvan, | Mere. Wi. Hopems, Sosy. 
1889 1893 
PARIS EXPOSI- WORLD’S FAIR 

TION MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION INSULATION 


THE STANDARD FOR RUBBER INSULA 


INSULATION. 
Sole Manufacturers of WIRES, OKONITE T, MANSON T. 
see aa Lun Ae cot 


THE OKONITE CO., Ltd., 253 ontney, New York. 





AMERICA’S LARGEST 
ELECTRICAL SUPPLY HOUSE 









ELECTRIC APPLIANCE 
COMPANY, NINETY-TWO & 
NINETY-FOUR WEST VAN 
BUREN STREET, CHICAGO 








Aackard 


Lamps « Transformers 
New York g Obio Company 

402 North Ave., Warren, Ohio 

New York Office: 1 Broadway 




















MF 

Sockets, R ractes, Cut-Ourts 
HAINES & YES CO., Chicago, 
Ii, Telephon mplete Line. 

“$M.” Incan nt Lamps. Porcelain 
Insulators, © ; and Special Porce- 
lains. Semi-P iain Tubes. 

I TY C WARREN, 0., U.S.A. 

SPECIAL wUe Manufacturers 


Pree 2LESS e 


ICANDESCENT : AMPS, FAN MOTORS, 
TRANSFORMERS 






THE NATIONAL CONDUIT & CABLE CO. 


Mpneiagtneere B ARE COPPER WIRE AND C ABLE, 
PAPER INSULATED CABLES "0% TELEPHONE, TELEGRAPH, 


ELECTRIC LIGHT AND POWER. 


CEMENT LINED PIPE FOR CONDUITS. 


Executive Offices, Times Building, NEW YORK, N. Y. 














MONTAUK FIRE DETECTING WIRE CO. 


@aly Fire Detective Wire in the Werld. 100 BROADWAY, NEW YORK Cily. 
“ Approved by the New York Board of Fire Underwriters, February 20, 1901.” 

















AMERICAN ELECTRICAL WORKS 


BARE and INSULATED 
ELECTRIC WIRE # # 


\ MAIN OFFICE AND FACTORIES - PHILLIPSDALE, R. I. 








i 


Largest Line of RAILWAY, TELEPHONE 
and LIGHTING SUPPLIES in New England 
281°283-285-287 DEVONSHIRE STREET, 
BOSTON. 

Tel. Branch Ex. (with 4 trunk lines) 4144 Main. 














Main Office: 114, 116 and 118 Liberty St., New York 


ALL OUR WIRES—NEW CODE STANDARD 


NEW YORK INSULATED WIRE COMPANY 


Branches: CHICAGO, 192 Desplaines St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 33 Second St. 











THOUSANDS IN USE. 


n Honene mee. Mra. Co. 
TROY. OHIO. 
tO ORK 





KEYSTONE" |-T-Estirs 











da 
YY 


SYSTEM 








Bishop Wires and Cables. 


Meeting the most trying conditions a specialty. 


WIRES 


for Car Work, Power, Light or Heating. 
CODE WIRES AT CODE PRICES. 


BISHOP GUTTA-PERCHA COMPANY, 


422-426 EAST 25TH ST., NEW YORK. 

















66 ‘ 99 Ste 
American’ $28, 

the best. 

Send for descriptive circular. 


Absolutely Non-intringing. 
Protection Guaranteed. 


AMERICAN BATTERY CO., 


Est’d 1889. 172 S. Clinton St., Chicago, Mi. 

















SSIMPLEX: 


y S$ 
“WIRES**CABLES- 
_ oogphayh \UND, SUBMARINE LINE 

S/DE CONSTRUCTION 


3 MPLEX ELECTRICAL CO. 


age. 





INDEX TO ADVERTISERS PAGE 12 





CLASSIFIED INDEX PAGE 22 
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PHOENIX 
IMPROVED CELL 


FOR 


Telephones, Gas Engines, and 
Heavy Open Circuit Work 
Dry Battery Plates 

Battery Carbons and Carbon 
Specialties for Telephones 
and Experimental Work 


WRITE FOR CIRCULAR AND PRICES 


American Carbon & Battery Co. 


ST. LOUIS, U. S. A. 








Vol. 41—No, 








Ross Annunciator 


THE BEST ON THE MARKET 
IN USE EVERYWHERE 


Handsome cases in NO adjustment of 





many styles Zrops is necessary, 
— aad they wi 
Well mado by frst Wie. 
class mechanics  —— 
~ “™) Severest 
Can be furnished with - en 
automatic and elec- . 
tric sethack attach- el MUM battery 
ment *¢er required 
The Ross Telephone Annunciator ‘. the most 


up-to-date Method for Hote: Use 








MANUFACTURED BY — 


ED A 
G € 
@ 


en ee SALE BY ALL JOBBERS —— 








ANNUNCIATOR CATALOGUE UPON At PuckToN 








INITIAL AND ULTIMATE ECONOMY ©: 


OPERATION—because of low core loss, non-agi''« 


of iron, and long life due to uniform temperatu: 


and expansions—MAKE TYPE «H”’ 


TRAN= 


FORMERS A GOOD INVESTMENT. 


General Offices 


New York Office, 44 Broad Street 





SCHENECTADY, N. Y. 


Sales Offices, «il large cities 








Sep! 








ities 

























ELECTRICAL REVIEW — 


Westinghouse 


Type C 


Circuit 
Breakers 


For Direct and Alternating 
Currents 


Operate Positively with the 
Accuracy of an Ammeter 





- Built in sizes of 200 to 100,000 
amperes. 


For 750 and 2,200-volt circuits. 


In one, two, three and four-pole 
combinations. 











FOR ILLUSTRATED BOOKLET 
ADDRESS NEAREST 

SALES OFFICE 

OF THE 


Westinghouse Electric & Mfg. Co. 
PITTSBURG, PA. 

















September 6, 1902 
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RUBBER-COVERED WIRE 


Cal Aerial ana 
Underground 


Ele eCtric 
Males — Wire 


JOHN A. — SONS COMPANY, 


TRENTON, N. J. 


FRINK’S 











No. 2729 _ Two of our popular styles. 

For : These reflectors are lined with 

Schools, ay = best mirror,.opal, or our own silvered cor- 

Stores, rugated glass, cut in sections, and Sagen 

Hospitals rigidly by solid metal frames. In point o No. 2779 
and public reflecting and diffusing power, no pool : 
buildings of tors can surpass them. “‘ Book of Light 


and Estimates Free, 


1. P. FRINK 55! Peari <;. 


all kinds. 


, New York 











__ CLUS ERs 
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JEWELL.... 
INSTRUMENTS 
? For Direct Current only are used 
for Jewell Meters by discriminating engi ics 
— These Shunts are made with zero temperature coefficient of h ing material and are 





both electrically and ically satisfactory. 





ae Electrical Instrument Company 


203 Pontiac Bidg., Dearborn and Harrison Sts., Chicago, Ill., U. S.A. 





IT WILL PAY YOU TO :.- US FoR PRICES 
Mi OF 




















AND SA 
WEATHERPROOF PPER Wipe 
WHENEVER YOU ARE TH 
A LARGE sToc ma 
- = American Insulated : 2 and Cable (, 
‘AMERICAN BRAND 241-247 SO. JE =RSON ST 
A WEATHERPROOF WIRE AND CABLES = 
Ane tin hig Y CHIC. -:o 
cea, : 
JEFFREY see", MACHINERY: cir 
TRANSMISSION a REY 35 























TRACE mann 


CRESCENT 
RUBBER 
INSULATED 





WIRES *» CABLES 


National Code Standard 


CRESCENT INSULATED WIRE AND CABLE (0. 


New York Office, 53 Barclay St. 


- Main Office and Factory, TRENTON, N. J. 


le trivians 
neineers 


Machinists and Telephone Manufacturers will find Plyer No. 654 ill: 
of the GREEN BOOK of Hardware Specialties, a ve benmees and handy 
is a long chain nose, side cutting Plyer. That’s 


Utica Drop Forge & Too! Co. 


Manufacturers of Tes and Plyers 





rated on " 
rticle to plang It 


ERICSSON TELEPHONE CO. SMITH, HEMENW4* CO., CORP. 
Manufacturers of Telephones, etc. Manutactarers - wn : a 
Ask your dealer for these goods 296 BROADWAY, EW YORK CITY 























NATIONAL ELECTRICAL CODE STANDARD 


“0. K.” WEATHER-PROOF, 
SLOW-BURNING WEATHER-PROOF, 
AND SLOW-BURNING WIRE. 


PRICES ano SAMPLES ON APPLICATION. 


inabes INSULATED WIRE Co. 


OFFICE AND FACTORY: PAWTUCKET, R. I. 











6s ” 
MEL UNKENHEIMER tite? rarette™ Y ALVES 
Lever Throttle 
Are Unequaled in places where Reliable, Quick- 
Acting Valves are required. 

The “* Handy” is intended for pressures not ex- 
ceeding 75 lbs. and made in sizes ranging from } 
in. to 4 ins., in brass; 2 ins. to 8 ins., in iron, brass 
mounted; 1 in. to 8 ins., in all iron. The Lever 
Throttle Vaive i is intended for 175 lbs. pressure and 
is made in brass, %-in. to ne bon s.; iron body, brass / 


mounted, 2 ins_to 6 ins. ese valves are only 
made in Screw Ends. Si mple, practical, low-priced. 


SUPPLIED BY DEALERS WRITE FOR CATALOG - ; ever Throttle” 
Specify LUNKENHEIMER make and get the Origina! — i Best 


THE LUNKENHEIMER CO. ” Sole Makers . od Patentees 


Cincinnat’, }., U. S.A 
(14) NEW YORK: 26 Cortlandt St. 









“ Handy” 


























McLEOD &j[HENRY CO., 


BOILER DOOR — AND JAMBS 





TROY, N. Y., U. S. A. 











THE STIRLING WATER-TUBE 
SAFETY ‘OIE. 


Saf: 
Dur 3 ble. 
Over 1,000,000 |:---se-Power in ase 
All wrought m°: i: no flat surfaces 
bolts; four * manholes en 
ph every ube. Quick and 


steady,steam and {icrough 
guaranteed. 


THE STIRLING COMPANY 


Paliman Bid«., Chicago, M  ~ 





Rew York Offic e, ft 4 bert 
Philade ia Office, 44 
Boston ey 



















































AN STREET RAILWAY ASSOCIATION 
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ght, 1902, by ELECTRICAL Review Pvs. Co. 
sypyright, 


TEN CENTS A COPY.’ 
THREE DOLLARS A YEAR. 
FIVE DOLLARS FOREIGN. 














THE PHOENIX 
GLASS CO. 


k 

; Manufacturers of 

| Bil cas and Electric Globes, 
RY Shaces, Etc. 

‘ PITTSBURGH 
NEW YORK 






Sead for our 
UTEST CATALOG. < 


“Phono-E lectric” Wire 
“rs TOUGH” 


Will give a security and per: 
manence to your trolley, tele- 
Phone or telegraph lines. 


BRIDGEPORT BRASS CO. 


19 Murray Street NEW YORK 


Phono-Electric 








tow Ready CHICAGO 














HE BRISTOL CO. 
WATERBURY, CT. 


sording Voltmeters 
ording Amperemeters 
pecording Wattmeters 
ordine Pressure Gauges 
a Thermometers 


Y FOR THEMSELVES 
ND FOR CATALOGUE 


| 





E has 








R & MEARS 


N.Y. CITY 


SCHLESIN(: 


220 BROADWAY, 








Wiiarp L. Caxp 
EE, | Mere. . T. Manson. Gen. Supt. 


a. D wr H. Hopeins, Secy. 
1889 1893 
PARIS EXPOS!- WORLD'S FAIR 
TION MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION INSULATION 


TRADE MARK 
THE STANDARD FOR RUBBER INSULA 


Sole Manufacturers of OKONITE WIRE OKOMTE TAPE, T TMANSON Lf CANDEE 
WEATHERPROOF WIRES. Write f i hae oe 


THE OKONITE CO., Ltd., 253 Broadway, New York. 


AMERICA’S LARGEST 
ELECTRICAL SUPPLY HOUSE 





ELECTRIC APPLIANCE 

COMPANY, NINETY-TWO & 
NINETY-FOUR WEST VAN 
BUREN STREET, CHICAGO 








WIRES AND CABLES. 


NATIONAL INDIA RUBBER CO. 


Factory and General Offices: 
BRISTOL, R. I. 














WEW age. Db ELECTRIC 
MFG. C” 





Sockets, 4 S vyacLtes, Cut-Outs 
¢ HAINES & NOYES CO., Chicago, 
iil, Telephones, ¢ omplete Line. 

“44M.” Incandescent Lamps. Porcelain 
" insulators, Clea _and pecial Porce- 
It luins. Semi-Porce!ain Tubes. 








ARREN ELECTRIC AND 


THE NATIONAL CONDUIT & CABLE CO. 
Menwiot BARE COPPER WIRE AND CABLE, 
PAPER INSULATED CABLES "®® "#Lezvows resomsrm 
CEMENT LINED PIPE FOR CONDUITS. 


Executive Offices, Times Building, NEW YORK, N. Y. 











ire Np IALTY © ). “hae” 
ry 





“PEERLESS” 


NT LAMPS, FAN MOTORS, 
TRANS! ORMERS 















MONTAUK FIRE DETECTING WIRE CO. 


Onty Fire Detective Wire in the Werld. 100 BROADWAY, NEW YORK CilY. 
“* Approved by the New York Board of Fire Underwriters, February 20, 1901.” 




















AMERICAN 






ELECTR 






BARE and INSULATED 


MAIN OFFICE AND FACTORIES - PHILLIPSDALE, R. 1. 


FIBER 
PAPER 
RUBBER 


HIGH-GRADE RUBBER 
COVERED AND 
WEATHERPROOF 


a e Bldg. 


LECTRICAL WORKS 


IC WIRE # # 











STANDARD UNDERGROUND CABLE CO., 
ELECTRIC CABLES 
WIRES. 


Pitteburgh, Pa.; 56 Chicago, ile now Oa | 1225 Betz Bldg., p> 
hia, Pa.; 322 The born On MITE Stecae 


yy x. 


9 oF SERVICE 
Telephone, Telegraph, 
Electric Light and Power. 


ldg., San Francisco, Cal. 














Main Office: 114, 116 and 1S L 





i ALL OUR 


NEW YORK INSULATED WIRE COMPANY 


iberty St., New York 





WIRES—NEW CODE STANDARD 


Branches: CHICAGO, 192 Desplaines St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 33 Second St. 











bere IN USE. 








MEY STONES" |-T-Escs 











rican Vitrified 
ndut Company 


ite Glazed Conduits 
hierground Conduit Systems 


| GENERAL OFFICE 
W-Mlaiden Lane Bldg., W. Y. 








=a SERS F 














Bishop Wires and Cables. 


Meeting the most trying conditions a specialty. 


WIRES 


for Car Work, Power, Light or Heating. 
CODE WIRES AT CODE PRICES. 


BISHOP GUTTA-PERCHA COMPANY, 


422-426 EAST 25TH ST , NEW YORK. 




















. : 


$ 
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eWIRES*»CABLES* 
ForUNDERGROUND 
The aad IWSIDE © 


SIMPLE K EL EC u Ri CAL oO. 


SUBMARINE LINE 
OMSTRUCTION 







Chicage 








~ TO ADVERTISERS PAGE 30 


CLASSIFIED INDEX PAGE 40 
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CORNER OF PEARL ST. AND ATLANTIC AVE. 
The Largest and Best Equipped Electrical Supply House in the Worlq 


























Pettingell: Andrews Co. 


sor testi atianricave, BOSTON, MASS. 
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WE WILL SEND A SAMPLE 


Of I. X. L. ‘waetner Proof Wire on Request 


TORE, ber 11, 1902 








y 
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SIZES ; PRICES 
0000 TO18— QUOTED 
IN : ON 
/ sTOcK : APPLICATION 








Sueceneiaimensanenai OOOOOL 


a) Geutral Electric Company 


CENERAL WESTERN ACENTS 
264-266-268-270 FIFTH AVENUE, CHICAGO 

















~ 






PLAC TRIC CAR SERVICE 


ae Protect Your MOTORS By Using 
“D. & W.” Enclosed Indicating Fuses 














i se a Mater atau OD: & Ww. FUSE CO., Providence, R 


— ss : . OFFICES —— = 


BOSTON—Pettir--l]-Andrews Co. “NE W YORK—A. Hill Berry; Western naan ws PHILADELPHIA—Western Electric Cx CHICAGO—Central Electric Co. 
; ST. LOUIS—Western Electric Co. N FRANCISCO—California Electrical Works 




























Railway Regulating and Sub-Station Plants 
Lighting, Power and Isolated Plants 


COMPLETE EQUIPMENTS WITH THE COULD PATENTED 


ano “exerer”” | BOOSTFR SYSTEMS 
GOULD STORACE BATTERY CO. 


SALES OFFICES 


Boston, 53 State Street Chicago, Rookery Building New York, 25 West 33d Street 
Century Electrie Cempany, San Francisco, Cal. Pittsburg Engineering Company, Pittsburg, Pa. 


WORKS: DEPEW, N. Y. 
“FACTS ABOUT THE COULD BATTERY” UPON APPLICATION sil 

















TRADE MARK 
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DIEHL 


Outfits and— 
Ironclad 
Sewing 
Machine 
Motors for 
Direct 





‘c'' TYPE MOTOR AND BLOCKMAN WHEEL 





Current 


Sizes 12-inch to 60-inch in stock. 
Type “C” Enclosed Motor attached to all makes 


Ventilating 





SEWING MACHINE AND Moror 








Ironclad Motor, with Regulator and Brake At- 
tachment, as shown above, is 


ar 





of Wheels. seller. Can be easily attached t< any make 
Compact, Symmetrical, Low Heat Limit, Highly of machine 
Efficient. : 


'] 
excellent | 
| 
| 





J 


Send tee Datiotin 60. be is one of many shown in Bulletin 5/. 








DIEHL MANUFACTURING COMPANY 


BRANCHES: ELIZABETHPORT, N. J. 


NEW YORK - BOSTON - PHILADELPHIA 
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WARREN 
Alternator 


of the past has possessed an inherent 


regulation far surpassing any otler alter- 
nator known. By inherent regulation is 
meant the quality of maintaininy « given 
voltage without the use of any extraneous 
device, such as compounding coi!s, which 
in all cases require compensating commu- 
tators with brushes, collector rivzs, ete. 
Remove these devices from any known 
alternator and. the generator ild be 
practically useléss. 

A recent discovery as to tle actual 
relation of copper to iron as appi: In an 
Inductor Alternator has led t still 
further improvement, to the ot of 
securing an actual working relation 
close to. perfection, and this stili » ‘hout 
the necessity of compounding ther 
external devices. 

ALL WARREN ALTERNATC. 
ement 


of the future will embody this im; 
REGULATION WILL HENCEFORTH BE OUR Ct, .; LENGE 

















250 K.-W. WARREN ALTERNATOR. 














Ea Rumsey Electrical M’l’r’s’ Oo., H. B. Ocho & Company, ©. A. Cotton, Thos. ¥ a s Saas 
1811 Filbert 8t., Philadelphia, Pa. 114 Liberty 8t.. New York. 129 Pearl St., Boston, Mass. retrolt, 
e Western Electrical Supply Co., 8t. Louis, Mo. a 
©. W? Hobson, Kilbourne & Olark Oo., Pieri: 
Waco, Texas. 815-817 Second Ave., Seattle, Wash., Pacific Coast Agts. #68 


SANDUSKY, OHIC, nae 











ELECTRICAL REVIEW 


Look at the Curves 


on the chart of your recording instruments 
b gestae and figure out what a quantity of power 
| is going to waste on account of impure 


carbons. 


Make another test with 


, COLUMBIA CARBONS 


AND SEE WHAT CREAT SAVING CAN BE EFFECTED 





4 large number of Station Managers are turning this waste into dividends 
Why not you? 





NATIONAL CARBON COMPANY °\*3sic"° 


High Grade 
Lighting 
and 
Power 
\pparatus 
Manufactured 
and 
Installed 


Estimates 
Furnished 
Promptly 
Vrite for 
Bulletins 


A 300 K. W. W. E. Generator 
Power Plant Direct Driven 


WES ERN ELECTR COMPANY =. rv 


Motors 
Generators 
Arc Lamps 
Switchboards 
Circuit 





Breakers 
and 
General 
Electrical 
Supplies 


Write for 
Catalogues 


at the University of Chicago 
by Ball Twin Engines 
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(GENERATORS «» MoTo 


Ghe ELWELL-PARKER ELECTRIC CO. 


OF AMERICA 
CLEVELAND, OHIO, Ui S&S. A. 
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Keystone Gener ators and Motors epic 

é ERIE, PA., Makers ; 

$ E'OR LIGHT AND POWER 
Higt Effi Cool R 

_ ek ake og H. B. COHO & 60., cee — - 114 rst St., bewi Vork 

e COOOOE ‘ 











ooo 9000000004 
Mewrnatins Copease 


T R ‘ U Wi oa a GENERATORS, TRANSFORMERS 


AND ACCESSORIES. . . , 


CENERATORS » MOTORS Royal Electric Company 


FOR PEORIA, ILL. 
LIGHTING and POWER 


ALL SIZES—ALL TYPES—ALL APPLICATIONS 






































DIRECT-CONNECTED OR BELTED IN WRITING TO ADVERTISERS SUBSCRIBERS 

WILL CONFER A FAVOR ON US AND ALSO 0 

on TRIUMPH ELECTRIC CO., THE ADVERTISERS BY MENTIONING THAT THEY 

BULLETIN ‘‘e.R."" CINCINNATI, OHIO, U.S.A. SAW THE ADVERTISEMENT IN ELECTRICAL 
REVIEW. 














CHICAGO EDISON COMPANY 


meres |REPAIR SHOPS 
sizes from 1-4 KW to 10 KW and 
1-30 HP to 121-2 HP Our spe 76 MARKET STREET, CHICAGO. Telephone, Main 1280 


ed ag mee — ictus FIRST-CLASS EQUIPMENT IN ALL SHOPS 
eres! | OPEN DAY and NIGHT «.« PROMPT ATTENTIN 


delivery made. 
o5 Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter Shops; 
12-PAGE CIRCULAR DESCRIBES - Gabinete: Etc. P 7 
THE LINE. 


CORRESPONDENCE SOLICITED————_ 








@5 


THE ROBBINS 6&6 MYERS CO. 


Main Office and Works, SPRINGFIELD, O. eile 

















Fe en ee ha 


The Brown Hoisting Machinery Co. 


SOLE MAKERS OF THE 


~ WESTON SAFETY CRABS AND WINCHES 


The Weston Crabs and Winches 
are the only SAFETY CRABS and 
-WINCHES on the marke:. 

The handles must (2 turned back 
to lower the ioad which is always 
suspended where it is stopped. The 


Handles Cannot tiy Back 


UNDER ANY ‘ )NDITION 
OF USE OR MISUSE ; 


Eastern Sales Department: 136 Liberty St., New York City 








aoe" ~* 








DYNAISIOS and 

MOTORS 
Eck Dynamo and 
Motor Works 
























we 


ORENCLOSED 
For POWER 


MAIN OFFICE AND 
3 WORKS: 
STANDARD SINGLE POLE WINCH. 


CLEVELAND, OHIO, U. S. A. 


NEW YORK. PITTSBURG. LONDON. 
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SHER 








Engine Type Generators possess all the essential 


features of a 


| 


€ 
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perfect running machine . 


ries THREsy 
Hey 


THRESHER MULTIPOLAR GENERATOR 


Complete Equipments for Electric Railways, 


Lighting and 


Power Transmission 


Manufactured by 


THE THRESHER ELECTRIC CO. 


MAIN OFFICE AND WORKS 
Dayton, Ohio, U. S.A. 


NEW YORK -OFFICE 


# 120 Liberty Street 
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ELECTRICAL REVIEW 


Storey System of Direct Electrical Drive 


No belting ; no line shafting ; no counter shafting ; no multiple 
of fields ; no multiple of voltages ; only one line, same for light or 
power ; no resistance in the armature circuit ; 200 per cent variation 
in speed of motor; same H. P. at any point of variation ; complete 
regulation of speed ; the same high efficiency at all points ; constant 
speed at all points; the same efficiency at all speeds. This lathe 
equipment, with 3 H. P. motor, has slowest speed 500 rev. and 
highest speed 1,500 rev.; there is no shifting of brushes; no spark- 
ing; it is reversible at any speed. Range of speed of this 29-inch 
swing lathe at spindle with back gear is: slowest, 314 rev.; highest, 
300 rev.; any speed between the highest and the lowest ; 33 per cent 
saving in power; gain in production ; it is adaptable to all classes 
of drives on account of its compactness and cylindrical shape. Note 
the size of motor on this equipment. The diameter of the motor is 
121g inches; it is entirely enclosed, both dust and moisture proof. 
Send for further particulars. 


STOREY MOTOR & ELECTRIC CO. 
HARRISON (NEWARK), N. J. 
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BULLOCK || +e 005 “™ 
THE...... 
svsremorrowsnanoconrro: || BROWNING 


(Patented) wi T 
It has been demonstrated that this System is the only successful method of e | a 


operating machine tools by electric power. 


is recognized as the Standard High Crade 
Motor of the world? If not, and you appre- 
ciate the BEST, it will be to your advantage 
to investigate. 

A postal will bring the information. 








Type ‘‘N’’ Bullock Motor Direct-C ted to Schumacher & Boye 22-inch Lathe 





Some of the advantages of this System are: 

It gives the motor a constant torque, regardless of speed. 

When motor is set to run at any one speed it will run at this speed, regard- 
less of the load. 

The different speeds are obtained without passing the current through any 
external resistance. 





‘=== ype K Bipolar Enclosed Browning Motor and Dynamo 


Bullock Electric Mfg. Co. -_ ae = " 





a CINCINNATI, U.S. A. AGENCIES IN ALL PRINCIPAL CITIES 


























Dynamo Latest Seventh AMERICAN Ep!Tion 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS 


€ 
E i e Cc t r I Cc | The recognized authority in all schools of technology. 


The graduating text-book throughout the world for all electrical engineers. 
This is the latest edition of Prof. Thompson’s great work. 


e | Tus Epition of Dynamo-Electric MACHINERY IS COMPLETE in one 
Mach if ne ry | NOTICE volume. Students of Electricity have complained of the bulk of 
| the two-volume edition recently published. 
| At their suggestion this edition has been printed on an opaque paper 8 
By | as to make it more portable. The type is the same size as ome 

|| nothing has been omitted. Copies of this edition are sent express prepaid Dy 
Silvanus P. Thompson, D. Sc., B.A.,F.R.S. || the publishers on receipt of $5.00. 











. *% ’ ° lo i i} e- * e e = k Row, New York 
+ ye Sve ten tiath git, 3300”, Electrical Review Publishing Co. ‘°° ..°s —— 
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rato: 
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Motor Driven Machines 


Save on the average ; 
40 per cent of the power required 


by other methods 





IS LIMITED ONLY BY THE LENGTH OF 
CONDUCTING WIRE ON THE REEL 


For All-Around Portable Work it has no equal 
DRILLING, TAPPING, REAMING, EMERY GRINDING 


A Portable Machine Shop in Itself 


~ 





Flexible Shaft and Multi-Speed Motor 





SELF CONTAINED - - NO OUTSIDE STARTER OR RHEOSTAT 


Shall We Mail You Catalogue? 


Crocker-Wheeler 
Company 


Office and Works AMPERE, N. J. 


Stow Manufacturing Co. 
BINGHAMTON, N. Y. 


General European Agents; SELIG, SONNENTHAL & CO., 85 Queen 
Victoria Street, LONDON, ENGLAND 


See Stationary Motors in Next Issue 








The only practical Electric Motor with an infinite variety of 
speeds within extreme limits 
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ELECTRICAL sot 
MACHINERY 


LIGHTING 
Milwaukee Type. 





Browning Type. 


Special motors for 
cranes, printing presses 
and blowers. 





We build 2 complete 

ine of motors and gene- 

_ tators from 1-12 h. p. to 
00 k. w. 


ee an 


Send for Bulletin No. 23. 


BOSTON: 
Chase-Shawmut Co., 
390 Atlantic Ave. 


PHILADELPHIA, PA.: 


D’Olier Engineering Co., 


Se ee ig 125-127 S. Eleventh St. 


MILWAUKEE TYPE. 


MILWAUKEE ELECTRIC CoO. 
MILWAUKEE, WIS., U. S. A. 


oie YORK OFFICE, MINNEAPOLIS OFFICE, CHICAGO OFFICE, FOREIGN DEPARTMENT, 
8 Cortlandt St. 329 Hennepin Ave. 1802 Fisher Bldg. 88 Malden Lane, New York, N. Y. 
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Weather-Proof 
Siow Burning Weather-Proof 
Slow Burning Wire 


PRICES ano SAMPLES ON APPLICATION 





 COLLYER INSULATED WIRE AND CABLE CO, "*™aUcKET 








WIRES ¥° CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarin 
‘* SAFETY” wires and cables have the ‘ideas os 
of some of the largest users in the United es : 
Write for our booklet Containing the exper * 
of users. ve 


The Safety Insulated Wire & Cable Cp, 


225 TO 239 WEST 28TH STREET. 
NEW YORK. 











Graphite Resistance. 


Graphite Resistance in Rods, Tubes or otherwise. Any re- 
sistance wanted—one ohm to one million ohms. Write for 


particulars. 2 2 %F FF 2% FF SF 
Joseph Dixon Crucible Zo., Jersey City, fh. J. 








The CLARK’ Wire 


FOR SWITCHBOARD, 
RAILWAY AND 
MOTOR USE. 

All sizes of stranded 
and flexible wire and 
cables with Clark’s 
insulation. 

tors Fire Underwriters’ Union says :—** A thoroughly 
reliable and durable wire In every respect.”’ 

The Clark wire has been before the public, and in use, for the past 10 years and has 
met with universal favor. We guarantee our insulation wherever u:ed, Aerial, Under- 
ground, or Submarine, and our net prices are as low, if not lower than any other first- 
— — wire. We shall be pleased to mail Catalogues, with terms and discounts 

or quantities. 


Eastern Electric Cable Company, 
61-63 HAMPSHIRE STREET, BOSTON, MASS. 
Henev A Clark, Treas. and Gen. Manacer Herbert H. Evetis. Prest. and Electrician. 


"CLARK WIRE” 











HAZARD MANUFACTURING €0,, “3 
wenucuea” WIRES and CABLES, 


Magnet, Office, Annunciato Wire, 
New YorK Orrice, 


50 DEY STREET. 1201 MARQUETTE BUILONG 




















ABIRSHAW 
WIRES AND CABLES 


THE INDIA RUBBER AND GUTTA-PERCHA INSULATING C0, 


MAIN OFFICE GLENWOOD WORKS, 
YONKERS, N.Y. 











J. W. GODFREY MANAGER SALES, 
15 CORTLANDT STREET, N.Y. 








FOR SALE 


AT 


A BARGAIN 


One second-hand T. & H. arc 75-light 
dynamo, complete, with field rheostat, 
wall controller, ammeter, cut-out 
boxes and 75 single T. & H. arc 


lamps. All in first-class working order. 





PRICE $300.00 





THE NEW ENGLAND ENGINEERING CO. 


100 BROADWAY, NEW YORK 


Waterbury, Connecticut 
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JUST PUBLISHED 


Electric Lighting 


VOLUME II, BY F. B. CROCKER 





A practical exposition of the art, for the use of electricians, students 
and others, by Francis B. Crocker, BE. M., Ph.D., Professor of 
Electrical Engineering, Columbia College, New York ; Past-President 
of the American Institute of Klectrical Engineers. 


Volume I1—Distributing System and Lamps. In this volume 1s 
taken up the subject of the distributing systems, including the calcu- 
lations of both direct and alternating-current lines. This comprises 
overhead, underground and interior wiring. The electric arc is very 
fully treated, and the arc and incandescent lamps are given the 
prominent part that the name of the book would indicate. 
CONTENTS. Cuarter 1— Physical Properties of Conductors. 
Cuap. II--Series System of Electrical Distribution. Cxar. II— 
Parallel Systems of Electrical Distribution. Cuap. IV—Three and 
Five-Wire Systems of Electrical Distribution. Cuap. \ —Direct- 
Current Transformers Systems of Electrical Distribution. Cuar. VI— 
Networks of Electrical Conductors. Cuap. VII—Principles of Alter- 
nating Currents. Cuap. VIII—Principles of Alternating-Polyphase 
Currents. CHap. IX — Transformers. Cuap. X — Alternating- 
Current Systems of Distribution. Cuap. XI — Calculation of 
puerentieg erent Lines. Cuap. XII — Overhead Conductors. 
Cuap. XIII—Underground Conductors. Cuar. XIV—The Electric 
Arc. Cuarp. XV—The Arc Lamp. Cuap. XVI—Interior Wiring. 
Cuap. XVII — Meters. Cuap. XVIII —Incandescent Lamps. 
Aprenpvix I—National Electric Code. Underwriters’ Rules. Apren- 
pix II—Report of the Standardization Committee. 


8vo, Cloth, about 425 Pages 
illustrated, Price $3.00 


Electrical Review Publishing Co. 


13 to 21 PARK ROW 


Box 339 NEW YORK 
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YOPORSY 


The day is not distant when purchasers of dynamos 
and motors will discriminate as sharply against varnish 
‘‘insulated’”’ machines, as they now do against those 
whereon copper wire has been scrimped. 

Oxygen-absorbing, acid-containing varnishes, com- 
posed of easily decomposed oils and gums, are radically 
defective. 

ARMALAC is permanently plastic, excludes oxygen 
and does not decompose. It protects electrical machinery in 


all situations where varnishes fail utterly. 


Write for Our Booklets in 


English, French or German 


“How to Insulate an Armature” 
“What About Tape,” Etc. 


Address all inquiries «« INSULATION DEPT.” 


Massachusetts Chemical Co. 


170 Summer Street, BOSTON, MASS., U. S. A. 
Insulation Plant and Rubber Works, Walpole, Mass. 





Authorized Agencies carrying Stock of Genuine Goods: 


W. R. GARTON CO. ELECTRIC RAILWAY & MFG. SUPPLY CO. 
118 Jackson Boulevard i 68-72 First St. 
CHICAGO, ILL. SAN FRANCISCO, CAL. 
ST. LOUIS BLECTRICAL SUPPLY CO. J. H. ASHBY AMERICAN GENERAL TRADING CO. JAS. CLARK, Jr. & CO. 
1188 Pine Street Hennen Building 136 Liberty St. and 139 Cedar St. 315 West Main Street 
ST. LOUIS, Mu. NEW ORLEANS, LA. NEW YORK LOUISVILLE, KY. 
F. J. DOWN PHILIPP MUHSAM VICTOR DOURIN 
Harpenden, Herts Alexandrinenstrasse 11 PERSICANER & CO. 28 Rue de la Montagne 
ENGLAND BERLIN, GERMANY VIENNA and BUDAPEST BRUSSELS 
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In the Electrical Field “trouble” and 
“poor material” are synonymous terms, 
so that when Electricians complain of 
“trouble” with insulated wires and cables, 
it is a sure sign they are not using 


“ OKONITE,” 


the standard for rubber insulation which 
has no equal. 

Candee wires and potheads, Okonite 
and Manson Tapes are the very best to 
be obtained. 





Prices and further information cheerfully furnished 


The Okonite Company, Ltd, 


253 Broadway, New York | 





Willard L. Candee 


H. Durant Cheever Managers 
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LONGEVITY 


AND 





AMPHIBIOUSNESS 


ARE TWO QUALITIES MOST DESIRED IN 


RUBBER INSULATION 


OKONITE 


THE STANDARD FOR RUBBER INSULATION 


COMBINES BOTH 


THE OKONITE COMPANY, Lro. 


253 BROADWAY 
NEW YORK 
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Vol. 41—No, 1 




















TWO BALLS 


4 


ASK YOUR 
SUPPLY HOUSE 


st 


Sole Manufacturers 


THE 
VOUGHT - BERGER 
COMPANY 


LA CROSSE, - - WISCONSIN 
U.S. A. 























Buy the 


Brookfield Screw-Glass 
Insulators 


We are especially 
equipped for s 


HIGH POTENTIAL POWER 
TRANSMISSION WORK 


Write us for prices. 
Send us designs 
for estimates. * »* 


THE BROOKFIELD GLASS C0, 


218-220 Broadway, New York 


Standard 


Works: Brooklyn Borough 









































ELECTRICAL j CONTRACTORS 
aime | DIRECTORY or ENGINEERS |: 
CONSULTING INTERESTS 
"ARNOLD ELECTRIC POWER )  =L.W.KUTSCH, = ~~ POWERS’ J. H. VAIL, 
STATION COMPANY, SWITCHBOARDS 1n MARBLE anp CENTRAL ee Soe RaItway Mechanical and Electrical Engineer, 


ENGINEERS, CONTRACTORS. 


For Complete Electric Plants. 
Results Guaranteed. 

SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
New York Office, 711 Transit Building. 





W. S. BARSTOW, 


CONSULTING ne 
an 
MECHANICAL ENGINEER, 


11 BROADWAY, New York. 


Plans and Supervision of Installation of Com- 
lete Lighting, Power and Railway Plants. 
Special Reports on Electrical Properties. 





Telephone, 4671 Broad, 





JAMES BLAKE CAHOON, 
CONSULTING 


GAS anp ELECTRICAL 
ENGINEER, 


New York, N. Y. 
Opinions and 


35 Nassau Sr., 


Properties bought. 
Advice on Consolidations and Re- 
organizations of Properties. 








GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGINEER, 


114-116 Nassau St., New York. 


SLATE, ror LIGHT 
anpD POWER .. . 


GeneRAL ELgEctricaL CONSTRUCTION 
1728-1729 Monadnock Bldg., Cuicaco 





LAMAR LYNDON, 
CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


New York. 


Park Row BUvILpDING, 





THOS. J. McTIGHE, 





Consulting 
Engineer. 


Reports, 
Estimates, 
Supervision, 
Inventions. 


Mechanical, 
Electrical, 
Mining, 


1138 Park Row Building, 
13-21 PARK ROW, 


NEW YORK. 





Complete, up-to-date manuals for Finan- 
cial, Official, Electrical and Mechanical 
Reference. 

Tue E. L. POWERS CO., Puscisuers, 


150 Nassau St., New York. 






FRANK B. RAE, 
Electrical and Mechanical Engineer, 


Avpricu Court, 45 Broapway, 
New York. 


Specifications, Estimates, Valua- 
one. and Expert Work. Electric Rail- 


ons 


ARVID REUTERDAHL, 
CONSULTING STORAGE 
BATTERY ENGINEER. 


67-69-71 FouNnTAIN STREET, 
PROVIDENCE, R. 1. 








New England Engineering Co. 
WATERBURY, 
Conn. 


Electric Light 
as and Water- 


too BROADWAY, 
New York. 


Eleetric Railways 
and Power Plants, 


works, or any other engineering instal- 
lations built or remodeled. 








SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and 
superintendence of Electric Power and 
Lighting Plants a specialty. 


85 Water Street, BOSTON, MASS. 





Rooms 715-18 Hale Building, 
1328 Cuestnut Sr. 


Plans, specifications, contracts, re- 
ports. Twenty years’ practical experi- 
ence. Electric lighting. Railways. 


PHILADELPHIA, Pa. 


Power transmission. 








J. @. WHITE & COMPANY, 


INCORPORATED, 
ENGINEERS, CONTRACTORS, 
29 Broadway, New York, N. Y. 
Lonpon CorRESPONDENTS: 
| J. G. WHITE & CO., Ltd, 
CANNON STREBT. 


22a CoLvece Hit, 















C. H. WILMERDING, 
CONSULTING ENGINEER, 
184 La SALLE STREET, CHICAGO. 


Design and Construction of Electric 
Lighting and Power Plants. Electrical 
Equipment of Mills, Factories and 
Shops. Underground Distributing 
Systems, Estimates, Reports. 











ELECTRICAL REVIEW 
PUBLISHING CO. 

13 Park Row, Sew York 
We will mail, postage prepaid, any 


| scientific book published on receipt 
price. : 
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AFFORD AUTOMATIC AND INSTANTANEOUS .PROTECTION 
i TO MOTORS AND GENERATORS. MADE IN ALL SIZES AND 





FOR EVERY VARIETY OF THE CUTTER CO 








INSTALLATION. LITERA- 
BR EA KE FR TURE AND CATALOGUES (9th and Hamilton Sts. 
UPON REQUEST : : : : PHILADELPHIA 
born St t, Chi T. H. BIBBER & CO, Arch Street, Boston JOHN R. COLE, 33 Second Street, San Francisco 
PO TE FO ue. sevest. Clnclauaet G. A. ANNABLE, 120 ; Shoerty Street, New York Ww. C. JESSUP, 203 Lewis Building, Pittsburg 








ee see 


RHEOSTATS 


AND 


ELECTRIC CONTROLLING DEVICES 


OF EVERY DESCRIPTION. 


THE CUTLER-HAMMER MFC. CO. 


Je ACENTS: MAIN OFFICES AND FACTORY: BRANCH OFFICES: 


ENGINEERING CO.. LONDON, ENG MILWAUKEE. NEW YORK-CHICACO. 
DNEY, N.S, W. 


(BOURNE & BARK CO., SEATTLE, WASH. 








WE ARE PREPARED TO FURNISH 


KNIFE SWITCHES 


Arranged for all standard makes of Enclosed Fuses 


yn 
GEORGE T. EYANSON & CO. 


> N. Seventh Street, Philadelphia, Pa. 
MANUFACTURER OF 


High Grade Switches 
‘ switchboards and 
Panel Boards. 


We have all styles and sizes of Clips for Enclosei Fuses 
IN STOCK. Send us your order for 
s FOR ALL USES 


SWITCHES, PANEL and SWITCHBOARDS 
| |] beware: | W.S,HILL ELECTRIG COMPANY 


VICTOR SOLDERING Sok. NEW BEDFORD, MASS. 


B VICTOR SOLDERING stick. “\e 


: A Perfect Substitute for Resin, Acids oF Salts: 
FOR CLEAT, 
CONCEALED AND 









































THE STANDARD FOR ELEC TRICAL USE. 


_ For_makiny a sound, qk and durable joint it stands absolutely without a 
rival. It wili not splut er nor corro: 


Be Rseas { byes ys fitting pasteboard < Ppa: oem, previeg its 
shape and miicio ¢ it the cleanest and easiest handled soldering flux in existence 
Buy from your regular supply house or write us. Samples free. MOULDING WORK. 


ANCHOR CXEMIGAL COMPANY, 644 Gates Ave., Brocklyn, N.Y. 


Approved by the UNDERWRITERS’ 
NATIONAL FLECTRIC ASSOCIATION. 









































cienieeeeeek 
- Cap and bases interchange- 
STANLEY & PATTERSON able 
Positive lock and sure con- 
( Incorporated ) tact. 
Manufacturers of GENERAL Cap can not be loosened or 
7 : ontact | ned b hakl 
ELECTRICAL EQUIPMENT SUPPLIES or ling on the cor cord. 
Branch—32 ond 34 Frankfort Street—Store 93.LIBERTY STREET ““CONCEALED.”’ 
Uptown—32° Fourth Avenue—Store NEW YORK THE HART MFG. CO.. i HARTFORD, 
Bs CONN. ..2020. 
freee. 
H.N.FENNER President J. F. BLAUVELT, Agent RUSSELL W. KNICHT, Treasurer 





NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES 


Braiding, raping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders 
INE CASTINGS A BSPHCIALTY 


304 304 PEARL STREET, - - - PROVIDENCE, R. |., U.S. A. 
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THIS ELECTRIC LAMP SHADE 


is a New Design, and is STRONG, SIMPLE and INEXPENSIVE 


It can be very quickly attached or removed from a lamp by 


simply opening the spring. :: Attachable to any incandes- 
cent lamp on the market. :: Send for prices; they will inter- 
est you. :: Since 1ss1 the name “‘ KINSMAN” on electrical 


goods has stood for superior quality and honest workmanship. 





Do you remember last week’s ad.? If not, it must have been a 
TRADE MARK . poor one. Look it up and give us your opinion of it. 


ing "gaan repeats n-|! KINGMAN ELECTRIC AND RAILWAY 


ergy. re have that. The 


thesaameereprewestter | oy vty st SUPPLY COMPANY new vorx 


ness and precision. You can 
look for that in the filling of 
your order. 
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ae meseneinia, U (SHELBY LAMPS man) 


it saves 80 per cent cur- 
rent when small filament 
is burning and life Is 4 
times that of ordinary 
lamp. 

You don’t have to loosen this 
lamp in its socket to turn it down 
and run the risk of jarring it out 
by vibration. 

In Two Styles 

A glance will convince you of its 
superiority. 

Write for Booklet and 

















Patented pug Wool Coverings and Co; ie Baskets || 


THEY SAVE STEAM 
AND MAKE ABSOLUTELY 
TIGHT JOINTS 


U. S. MINERAL WOOL C0. 
106 West St. 





















ee Orr Oe ..  — 


Prices 
om NEW YORK - - N.Y. 
3 ECONOMICAL 
fo ‘iGtihate seg wyenerr erasr Sait, prptiecl 
from Dim to Bright turning Bulb one way 
pulling string. NEW YORK or the other. 





WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. 

















Electrochemically _ Formed Plate 


“IS CONSTRUCTED IN Y ACCORDANCE Wit it HE 

MOST ADVANCED IDEAS OF MODERN 

ELECTROCHEMISTRY # # 2 @ 
WRITE FOR BULLETIN G 











ELECTRIC STOVES 


From 1,000 to 6,000 
Watts Capacity 


SEND FOR OR CATALOGUE 


_— BAN ARNETTE 
q Asisias Electrical Heater Go. REUTERDAHL ELECTRICCO. PROV’. NGAI 


: WESTERN OFFICE. 1504 MGNADNOCK BLO<)". “HICAG I. 
FOUR SIZES 195-197 RIVER ST., DETROIT, MICH. A: aa 













SIEGRIST SYSTE 


AUTOMATIC LUBRICATION----PATENTED. 


THE GREAT OIL AND LABOR SAVER. PAYS A BIG IN TEREST QN THE INV grMeNT 
NOT AFFECTED BY HEAT OR COLD. PLENTY OF OIL UNDER ALL CONDITIONS. 


OWNERS AND CONSULTING ENGINEERS ARE INSTALLING IT ALL OVER THE WORLD, cr 


aust or uses uea'st®> STEGRIST LUBRICATOR CO., st. Louis, no U.S.A 
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a} W:other-proof 
Seid 
Copper 
Cases 
2D Do 
od 


New York Office: 
G. A. Thomson 
136 i:berty St. 
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A=B 
rc Lamps 


For All Circuits——-—— 








Enclosed Lamp 
for either 

Inside or Outside 
Lighting 


Chicago Office: 
J. G. Pomeroy 
309 Dearborn St. 





The 
Adams-Bagnall Electric Co. 


Cleveland, Ohio — 


Agencies 








Doubleday-Hill Electric Co., Pittsburgh, Pa. The Pettingell-Andrews Co., Boston, Mass. 
The Electric Appliance Co., Chicago, Ill. The Wm. C. Benbow Co., Columbus, Ohio 
Western Electrical Supply Co., St. Louis, Mo. Geo. F. Rohn, Milwaukee, Wis. 


H. C. Roberts Electric Supply Co., Phila., Pa. Detroit Electric Co., Detroit, Mich. 
Habbard, Hall & Co., Cincinnati, Ohio 


Agent for BRITISH EMPIRE, EDWARD E. CARY, New York Life Building, 
MONTREAL, QUEBEC. 
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Underground Conduit 


INSULATORS AND SPECIAL CLAY PRODUCTS 


The SINCLE DUCT is ene 


The MULTIPLE DUCT embodies new patent features for rapid 
construction 








We have one of the largest and best equipped factories with improved | 
machinery. A corps of skilled workmen who know how to make j 
good conduit, and UNEQUALED SHIPPING FACILITIES 





Se Se 








Multiple Duct made in CATALOGUE ON REQUEST 
STANDARD VITRIFIED CONDUIT CO. 
39-41 Cortlandt Street, New York A 
R. W. LYLE B. S. BARNARD 
Pres. and Gen’! Manager Vice-Pres. and Secretary Manhattan Elevated Railway, N. Y., Thi:‘-iail Insulator 











FLOTATION IN AIR 


OF THE MOVING PARTS OF 


STANLEY RECORDING WATTMETERS ac 
ror ALTERNATING CURRENT , 


IS ACCOMPLISHED BY 


MAGNETIC SUSPENSION Gg 


NO WEAR . NO LOST REVENUE 
NO FRICTION ALL CURRENT USED RECORDED 


SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION 


“ABOUT METERS” 
STANLEY INSTRUMENT CO., GREAT BARRINGTON, MASS., U. S. A. 















SALES OFFICE PACIFIC — m 
158 BROADWAY ) CAL. 
NEW YORK CITY, N. Y. JOHN MARTIN & CO. eee 











IT PAYS TO GET THE BEST 


: EDWARD BONVILLE 


Manufacturer of All Kinds of Slate for Electrical Purposes 


BASES for KNIFE SWITCHES, DISTRIBUTING BOARDS and SWITCH- 
BOARDS in ALL SIZES. ALL KINDS of FINISHES in PLAIN and 
ENAMELED BLACK or MARBLEIZED. FINISHES in ALL FINE COLORS 


P. O. LOCK BOX 24, - - FAIR HAVEN, VERMONT 
LKKMAKKLLLKAKKK ANH HHK AK LLKAALARA AAV VAUVAALAAVELAVAGS 








STEEL OUTLET 4X2 JUNCTION BOXES 


Switchboards, Panel Boards, Switches, Ete. 


.. MADE BY.. 


THE BOSSERT ELECTRIG CONSTRUCTION C0. 


UTICA, N. Y. 


cy 
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Cary Spring Works 

















| WHEN ADDRESSING ADVIRTISERS PLEASE MENTION THIS PAPER. | aa ian call 
: EXTENSION NEW YORK CIT. ttt 
ae Manufac of 
eo al e 
Lackawanna COMPRESSION Wire and © prings 
For Machin: Motors, 
Railroad Clocks, Musi: ves and 
all kinds of “lectrical 


CLOCKS]|SPRINGS 


With Electrical Devices of . 
all kinds are our specialty. The Wallace “arnes 

We also make Time 
. Switches for turning out | | Company 
electric lights, Program 












Over the bed of ballast rock . 
That keeps the trains from jar and ik “S 
That smoothly run both day and night 
On the dustless Road of Anthracite 




















ALL SIGNALS OPERATED EXCLUSIVELY BY 


EDISON PRIMARY BATTERIES 


Clocks for ringing bells, Syn- BRISTOL, CONN. 
Formerly Known as Ediso.-Lalande 


$I chronized Clocks for uniform 
. time, 60-Day, Calendar and 
Frying-Pan Clocks. 
FULL DESCRIPTION IN BOOKLET NO 17 CU) 
EDISON MANUFACTURING COMPANY Send for Catalogue No. 202 


Factory, ORANGE, NEW JERSEY, U. S. A. New York Office, 83 CHAMBERS STREET The Prentiss Clock Improvement Co. New Catalog Just inne l! 











Chicago Office, 144 WABASY AVENUE Dept. 20, 49 Dey St., New York City 
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In these days of trusts and advanc- 
ing prices the price of tape has 
steadily declined. 


CHEMICAL: COMPANY 
N MASS.USA: 

W NOLSOg — 
HJ - SILASNHIVSSYW 


CHUSETT 
- BOSTO 


ysn'ss 
ANYdWO) TWIN 


MASSA 


Just because one factory has an 
up-to-date equipment, an enormous 
output and a determination that 
consumers shall receive a_ share 
of the cost reduction and quality 


betterment thereby secured. 














Free Send order 


Samples to our 

Sent by mail nearest agent 

on your ate a See the next 
MADE AT WALPOLE RUBBER WORKS BY 


ii PES MUMIA oMMhva Scven Pages 


— BOSTON. MASS.USA’ 
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fet 


If insulating tape could be sold by the run- 
ning foot who would pay as much for 100 
feet as for 200 feet of a better grade? 


Nevertheless all tape is USED by the foot. 








The several varieties of tape made by 
our competitors yield from 9O to 150 feet 


in a pound. 





yields 170 feet per pound. 


Is the most economical tape 


MASSACHUSETTS - CHEMICAL: mM 
»— BUSTON MASS.USA = a d eS td] 





THE W. R. GARTON CO. 


118-132 West Jackson Boulevard 
Chicago, Ills. 





Sell this tape cho 
Guarantee it ir cork 


Carry it in stoc k MASSACHUSETTS : CHEMICAL: COMPANY 
- BOSTON MASS USA’ 














ELECTRICAL REVIEW 8 















nerober 11, 1908 


It is annoying enough to find a stock 
of tape dried up or deteriorating from 
chemical instability a few months after 
purchase but it is more annoying still to 
be told “we cannot guarantee tape more 


than three months” 








4 acho is guaranteed to be in as CHOY 
& fx good condition when a Ki 





PE year old as any other ae 
. E worn tape is the day it is made warPour eu 
= MASSACHUSETTS - CHEMICAL COMPANY MASSACHUSLITS. CHEMICAL: COMPANY 
2 : — BOSTON MASS USA ~ BOSTON.MASS.USA’ 


ynction 


EES EE LET 
ee Raa cp sign 


TAPE 


MASSACHUSETTS: “CHEMICAL ‘COMPANY 


BOSTON.MASS.USA 





JAMES CLARK, Jr., & CO. 


315 West Main Street 








LOUISVILLE, KY. 
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Linemen throw away tape when the cloth js 
rotten. When purchasing agents know this they 
see the economy of buying tape made of high- 
grade cotton and that the rubber carries no 
cotton rotting pigments or ingredients. 





{ is the product of great experi- 
Motte oak in rubber manipulation 
TAPE K 


in combination with up-to- 
date chemical and electrical 
MASSACHUSETTS CHEMICAL: COMPANY skill. 


— BOSTON MASS USA: 





Electric Railway & Mfrs. Supply 
Company 
68-72 FIRST ST., SAN FRANCISCO, CAL. 


Pacific 


— BOSTON. MASS.USA: 
YSN SSVYW 'NOLSOG — : 
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MASSACHUSETTS : CHEMICAL: COMPANY 
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& WORKS FLBBER WORKS BY 


MASSACHUSETTS ‘ CHEMICAL: COMPANY MASSACHUSETTS - CHEMICAL COMPANY MASSACHUSETTS ‘ CHEMICAL: COMPANY 


— BOSTON MASS.USA: ~BOSTON:MASSUSA # #7. |. =™BOSTON MASS USA: 


“We are not using more than 1-3 as much 









tape as formerly. 
“This KACHOUK tape goes twice as far as 
most tape by actual measurement any way. 








Besides it is so good and strong we don’t have 





to wind on as much as we used to.” 






(Above is from the report of a conscientious foreman. ) 
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MADE AT WALPOLE FLU 


~ MASSACHUSETTS - CHEMICAL: COMPANY MASSACHUSETTS - CHEMICAL: COMPANY MASSACHUSETTS ‘CHEMICAL: COMPANY 


— BOSTON. MASS.USA’ — BOSTON. MASS.USA’ ~— BOSTON. MASS.USA:’ 


CARTER & GILLESPIE 


40 North Broad Street 
ATLANTA, GA. 


“ADL AT WALPOLE FLEBEF wO 


MADE AT WALPOLE FULBBEE WORKS eas 






WN i 


MADE AT WAL ae 


TAPE 


~“ & AT WAL ote 


TAPE 


MADE ATW 


MASSACHUSETTS : CHEMICAL: COMPANY MASSACHUSETTS : CHEMICAL: COMPANY MASSACHUSETIS CHEMICAL: COMPANY 
—+f A BOSTON MASS USA — BOSTON MASS USA 


30STON MASS US 
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TRADE IABA 


TAPE ‘ 


MADE AT WALPOLE RUBBER WORKS BY 


_ MASSACHUSETTS - CHEMICAL: COMPANY 


— BOSTON, MASS. USA’ 


yCHOy 


“The reason I like Kachouk tape so much,” remarked 





a contractor whose reputation for first-class work is 
only equalled by his Amer- 
ican shrewdness, “is that 


the inspectors have to use 


TAPE 


MADE AT WALPOLE RUBBER WORKS BY 
MASSACHUSETTS - CHEMICAL: COMPANY 
— BOSTON.MASS.USA’ 
-YSN'SSYN NOLSOG — 
ANYdWO3 -TWIINGHS - SLLISNHIVSSYW 


their jack-knives to get it 


AG SMY¥OM HIGH B1IOA 1YM IY AVN 


Bim 


off a joint. Besides it has 


no pinholes and shows a fine quality of rubber.’ 


AMERICAN GENERAL TRADING CO. 


Ii3s3G Zziberty Sst. 


TRADE /IARA 


wow von Ml aa | —— 


MADE AT WALPOLE RUBBER WORKS BY 


MASSACHUSETTS - CHEMICAL: COMPANY 


— BOSTON. MASS. USA’ 


ACO, 













ELECTRICAL REVIEW 






“Say, storekeeper! Just you — 
tell the purchasing agent not 
to buy any more of that 
lead pipe tape. Why we had 
to send back twice on one 
job for tape. Why two 
pounds of this tape won't do 
as much as one pound of 
KACHOUK.” 












— BOSTON. MASS. USA’ 
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\ + Roast beef that is 


yCHOy 50 per cent bone 

Me pee iS not economical 
food. It doesn’t 

ay much eter than 


MADE AT WALPOLE RUBBER WORKS BY 


VOCinaeeravemeries clectric tape which 


— BOSTON, MASS.USA:° 


is 50 per cent pul- NS HO), 
verized lead. aac seei 
The Bony Beef and ape 


the loaded ta pe MADE AT WALPOLE RUBBER WORKS BY 
MASSACHUSETTS : CHEMICAL COMPANY 


— BOSTON, MASS.USA’ 


al Hoy both look juicy and 
K — are “full weight,” 
but nerth all 

te vn ay a : hd he 


MADE AT WALPOLE RUBBER WORKS BY 


a ol 
Tiananmen clans life happy or 
— BOSTON. MASS.USA: prosperous. 


Insist that our name appears on the tape you 
buy. It is an ironclad guarantee that you get 
your money’s worth. 


TAPE X.Y PY tape \ ¥ PY rape ' 


MASSACHUSETTS CHEMICAL: COMPANY MASSACHUSETTS CHEMICAL COMPANY MASSACHUSETTS CHEMICAL: COMPANY 


—- BOSTON MASS USA —- BOSTON MASS USA — BOSTON MASS.USA: 


AT 
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“CECO” Electrical 


Machinery 


For Lighting, Power 
and Railway Service 








Includes Direct-Current Motors 
and Generators, Alternating: 


Current Generators and 


Transformers 





ENCLOSED ‘“CECO” MOTOR ARMATURE FOR “CECO” MOTOR 


Our experience in manufacturing electrical apparatus is indicated 
by the fact that we have already built 


More Than 6,500 Motors 


for direct connection to our air compressors used with our air-brake 
apparatus on electric cars. 


WRITE FOR CATALOGUE No. 26 


Christensen Engineering 
Company, Milwaukee 
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Electrical Wires and Cables 
Rubber-Covered Wire 


For AERIAL and UNDERGROUND LINES and _ for 
ALL PURPOSES. 


COPPER TROLLEY WIRE 


in long lengths without splice. Copper and Galvanized 
Telegraph and Telephone Wire and Cables. 





John A, Roebling’s Sons Co. 


171-173 Lake Street, Chicago 
27 Fremont Street, San Francisco Tre nton, N. J. 








JOHN A, ROEBLING'S SONS CO, of NEW YORK —7;"sir seen 2 
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piiiteeeey ELECTRIC 
p=. COOKING 


Street ee and Cab Heaters of all types PROMETH EUS SYSTEM 


THE “WIRELESS” ELECTRIC HEATING 
AND COOKING SYSTEM 


a 























NOW BEING 
INTRODUCED 
IN THE 
UNITED STATES 





THE ONLY 
SUCCESSFUL 
| SYSTEM IN USE 
THROUGHOUT 
EUROPE 





















Complete Cooking Equipments 


THE PROMETHEUS ELECTRIC COMPANY 


60 READE STREET, NEW YORK 


A ecm Line of Heating and Cook- 
| ing Apparatus for Homes, Factories 












and Street Railways 






| No Wires 87 per cent Efficiency 





| Ease of Repair 
| Economy of Current Consumption 
NUMEROUS ADVANTAGES OVER 


| OTHER SYSTEMS 
q SEND FOR ILLUSTRATED CATALOGUE 
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Type A Insulation 


Fort Wayne Electric Works, ogee Monroeville, Ind., July $4, 1902, 


Fort Wayne, Indiana. 
Gentlemen:— During"'the severe electrical storm at this 
place, light 
and entered one of your 30-light Type “A” Oil Transformers, No, 40 048 go disch 
the fuse and burst the cast iron cover. I did not think it possible for a icealhasones _— 
for anything after this severe discharge, but on having same tested out carefull ap we 
the coils are not injured in the least. — 


I cannot too highly recommend Type “A” 
highly your Type “A” Oil Transformers to central station 


g struck the line 


Very truly yours, 
H. W. DORRIS, Sup’t Electric Light Plant. 


No diagram is needed to prove that weakened 
insulation caused by “unequal expansion” of 
“hot spots” is noticeably absent in ‘ Wood” 
Type A Transformers. 





Fort Wayne Electric Works 
Fort Wayne, Ind. 











Branch Offices in Large Cities 
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Akron Electrical ee Co.. 

NTE Cage G0 Se one eres 
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American Engine Co............+. 
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ee ee eee eee weer esnee essere seers 


American Vitrified Conduit Co.. 
Anchor Chemical Co.............. 
Arnold Electric Power Station Co. 
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Automatic Water Purifying Co. 
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Banner Electric Co........2:...0 
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RTE SU a eee 
Big Four R. R.. iui iotites wee 
Billings & Spencer OS cacuace. 

Bishop Gutta-Percha Co........ 

Blake, MJ Bhsn ne. ee ones 
ee a 
Bossert Electric Construction Co. . 
Boston Electric Co...........00. 
Ne oh a a ae 
Bridgeport Brass Ne Masiens 
OSS CR ee re 
Brookfield Glass Co........ ..... 


73 


1,60 


15 

14 
62 
61 











INDEX TO ADVERTISERS. 





B D H 
Brown Hoisting Machinery Co .. 6 Doubleday-Hill Electric Co ... Hart 
Browning Mig: 'Co.....s..06sccss 8 Salese Iecuis Lice Hart Mig Cone pile 5 1 
Buckeye Electric Co............. Dustin Co. , Chase. 55 6:0 seaccs 65 Hazard Mfg. oi 
crea Electric Mfg. Co......... 1S: Duvalidls 85 dies sess hoes sieie'e5< 60 Helios- Upton Co... Rew 0: crane ar 46 
urney Battery & Mfg. Co ..... 62 E Hill, W.8., Electric Co.......... 15 
Cc Eastern Electric Gable Co........ 10 Hobart —™ M fg. ( CO..sesereee 
Cahoon, Jomes | Blake SES PET ee Eye 14 Eck Dynamo & Motor Works..... 6 Hunt Co.’ C. W.. ee | a 
Camp Co. Be Be ee 34 Economical Electric Lamp Co ... 16 Fig 5 & M we 
Cary spring. __ RET 18 Edison Decorative & Miniature ai OLOT COvervee se 
OR ae 1 oe 59 _ Lamp Department............. ! 
Central Electric Co.... ........ g Edison Mfg. Co............++++++ 18 Incandescent Electric Light Manip- 
Central Telephone & Electric Co.. 72 Electric Appliance Co...... ..... a a os 60 
Chicago & Alton R.R........... 42 Electric Contract Co....... ..... 39 India Rubber & Gutta Percha 
Chicago Edison Co .............. 6 Electric Gas Lighting Co......... Insulating Co........ 10,51 
Chicago Insulated Wire Co....... 76 Electric Storage Battery Co....... 31 International Correspondence 
Christensen Engineering Co...... 27 Hlectric Launch Co...... ...-... es  ~ ee > +: 10 
"SF ly Ree g Electrical Engineer Institute of 
Coleman Mfg. Co., The........ ’" g5 _ Correspondence Instruction. .... J 
Collyer Insulated Wire Co........ 10 Elwell-Parker Electric Co........ 6 Jeffrey Mfg. Co..........++.s0% uf 
Columbia Incandescent Lamp Co. Ericsson Telephone Co.... .. .... 76 Jowell Electrical ne o— Co.. 16 
Columbia Electric & Mfg. Co..... g2 Eureka Electric Color Co..... ... 62 Johns-Manville a eneeees 
Consolidated Engine-Stop Co..... 66 Hyanson & Co., Geo. T........... $5 dabanen; Che. F....... see 
Consolidated ailway Electric F : K 
Lighting & Equipment Co.. .. 48 Feilden Publishing Co., Ltd...... 46 Kellogg Switchboard and Supply 
Consumers’ Carbon Co........... Bit OMMRIGT.. «<0 caiete cpm: en <i a t 
Continuous Rail-Joint Co. of Fort Wayne Electric Works.. ... 80 Keystone Klectric Co..... 5 
America...............+.+.++-51,59 Fostoria Incandescent Lamp Co.. 438 Persone Electrical Inst" ument0o. 15 
Cornwell: O0:7R. MM... sisccecs sce RD) MIRE Be cicdor cw acorns cea eeels 32,76 Kinsman _ and Railway 
Crescent Insulated Wire and Cable G Supply Co.........++seeeeeees 6 
ROO. scinne se cp isiot ones ciepeicwixte’e Bale 76 Gamewell Fire Alarm Telegraph Klein & Pt Matiaia ; 
Crocker-Wheeler Co.. . ........ 9 MD si0:<gssis'c Meets Sati int aa 46 Klemm & Co .......-.--:+5e00% 
Cullen, Orlan Clyde ............. 60 General Electric Co...... ...... 69 Knott Apparatus Co., ’ 
Cutler-Hammer MEZSOGK::. < owiss 15 eens Arc Light Co. Kutsch, S. W..... 00. - ees eeeeers 
Uber 00s 50) 60-35 cee th scsnventen 1,15 rte Pe £ Mi... shoes xe eba} Pook 51 L 
uld Storage itery 0) ey 8,45 ne | 
D. & W. Fuse oo. wean sis g Green Fuel 1 Beonomizer Co... ... 84,67 Lewis oe somal wee 
Dearborn Drug & Chemical Co... 61 H Lindsle =" Co....s00-s0e0" 
De Veau Telephone Mfg. Co.. .... 78 I[aines & Noyes Co.: ........... 72 Locke, beemeae 
Diehl Mfg. Co......... ......... Me ike a re 14 Lombard erate Co. .+sak on 
Dixon, Jos., Crucible Co.......... 10 Hartford Steam Boiler Inspection Lunkenheimer Co......-++++++* 
Donnelly, Dl sconces sacra 59 & Insurance Co............5... 62 Lyndon, Lamar.... ovemsnues 


(Continued on page 34.) 





fetober 


T 























ELECTRICAL REVIEW 


oF V4 =10)) 


CONSUMERS oy :4:10)) Mmorey 


LANCASTER, OHIO, U.S. A. 
Carbons of all kinds and for all purposes. 





<< 


‘The Myers Breakfinder 


LOCATES A BREAK FROM CENTRAL STATION INSTANTLY 
USEFUL FOR TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, 
FIRE AN? POLICE ALARM CIRCUITS ae 


The “Myers Breakfinder Go. 


105 SO. WARREN ST., SYRACUSE, N.Y. 








NO FAULT 


with a fixture that is 


PERFECTION 


The Wheeler Street 
Fixture, with a genuine 
Porcelain enameled de- 
flector, meets every 
requirement. 


We have a little folder that tells all about 
it. WANT ONE? 











of PORTABLE 
|OHM- 
| WATT- 
VOLT. 
AMPERE- 
METERS 


For Direct and Alternating Current 


REASONABLE PRICES AND 
UNSURPASSED ACCURACY 


Send for New Catalogue 


MACHADO & ROLLER 
203 BROADWAY, N.Y. CITY | 


Genera! Sales Office of Whitney Electrical Instrument Co. 








Entirely Satisfactory 


The Cumberland Telephone and 
Telegraph Co., Nashville, Tenn., 
write :—‘' Replying to yours of the 
14th inst. with reference to Leeds 
Portable Testing Set would say that 
we are pleased to advise you that this 
set is entirely satisfactory.” 

It is real economy to any Tele- 
phone Exchange to have a Leeds 
Set on hand for testing lines, locat- 
ing faults, etc. Catalogue free on 
request. 


JAMES G. BIDDLE 
Stephen Girard Bldg, Philadelphia 








MANUFACTURER OF THE 


rasan Rare, 


100:PURCHASE STREET, BOSTON 
Foreign Department, 88 Maiden Lane, New York City 














PILL L LILI LIL LS 





“KLEMM” ADJUSTABLE REFLECTORS are unequaled for 
lighting store windows 


CEILING and SS REFLECTORS for lighting churches, 
stores and general us 
“KLEMM ”’ ADJUSTABLE SHADES FOR DESK USE 


Send for Catalogue 


KLEMM & CO. 


132 North Fifth Street Philadelphia 




















Voltmeters, Ammeters, 
and Volt-Ammeters .. . 


POCKET SIZE, 
VARIOUS RANGES. 
ACCURATE, Primary Batteries, 
RELIABLE. Circuits, Btc. 





For General Measurements, 
Testing Storage and 











L. M. PICNOLET, 


See et ELEOTRIO A gyre = peal and ELEO- 
ROTHERAPEUTIO APPARATO 


78 ‘cunmneun Street, New York. 











PHILADELPHIA 


‘Chloride Accumulator’ 


For Central Stations, Electric Railways, Isolated Lighting and Power 


Stations, Fire Alarm, Telegraph, Train Lighting, etc. etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 





— Sates Orriczs — 
BALTIMORE : St. Louis: SAN FRANCISCO: CLEVELAND DETRoIT: Havana Cuba: 
Continental Wain ht Bi Nevada Block New land Bid Michi Electric Co. G ¥ Greenwood, 
Trust Bidg. we ot we: - ~ pees 


New York: BosTon CHICAGO : 
Allegheny Ave. & 19th St. 100 Broadway 60State Street Marquette Bldg. 
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PEPE Per pete: 


feperece 





PATENTED APRIL 20, 1897 
PATENTED FEB. 21, 1899 


Frink’s Special Patent Window Reflector 


is the biggest kind of a success in more ways than one. As an achievement in combining the best materials and most skilful works 
manship it is a success. it has been adopted all over the country by successful stores because it is the only fixture that successfull 
meets every requirement of window lighting. Successful contracting engineers use it exclusively; every fresh installation of it 
adds to their reputation for knowing their business—for putting the right thing in the right place 


SEND FOR PRICES, DESCRIPTIVE CIRCULAR AND REFERENCES TO PROMINENT STORES USING IT 


Geo. Frink Spencer | a FRINK NEW YORK Telephone 
Manager * # 551 Pearl St. ‘* 860 Franklin” 





Why Not Share Its Success? 


























/STERLING PRIZE PUZZLE 





WHAT 
Is 
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It is a lamp that gives an equal distribution of light, or, 
full rated candle power in all directions. 


@&~ “THE STERLING SPECIAL.”_ 
Write for Booklet, Prices and Samples, 
& 
@ 
& 
@ 





Study the above cut and explain 


you a Lamp in accordance with your requirements whereby we will prove the truth of the above illus 
Ree trated claim 


W et y such conditions as shown exist, then fill in the attached application and mail to ourfactory. We will ship 


REMEMEE FF 
It takes 8 REGULAR TYPE i6c. p. lamps to give 96c p. 
It takes 6 STERLING SPECIAL [6 c. p. lamps to give 96 c. p. : 
: : THE SAVING DEMONSTRATED !S 2 LAMPS i6c p. at 56 WATTS per lamp equaling | 1/2 WATTS 





Application for s*mple of STERLING SPECIAL Lamp 
and Pricesto , 


| be eee conn | GTERLING ELECTRICAL MFG, CO. 


Base... sek SsksOWES VES EDEOSDSDS Gre R OED SEEDDES EWES ORE, | ot oc vaukdune bata eismeteee WARREN, OHIO 








{2 Write for Catalogue, Descriptive Matter; Samples 
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Snap Switches 


ELECTRICAL REVIEW 


DO IT NOW 


If you have never used the IN Midget 
Plug & Receptacle, No. 521, send 66 


cents to-day for a sample, or order one 
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Indicating Switches 
Key Switches 

Flush Switches 

Gang Plates 

Push Button Switches 
Art Plates 


hundred at a /ess price. 


A supply dealer recently said: 


It will pay. 


eé 
Your 


Deapamwtiches No. 521 Receptacle is the best selling 


Baby. Knife Switches 

Punch Clip Knife Switches 
Ed.,T.H. & West. Key Sockets 
Receptacles 

Weatherproof Sockets 
Attachment Plugs 


H Plugs & Recepiacies 
Midget Plug 6 added, 


Roseice Piugs & Receptacles 
Flush Plugs & Receptacles 


K. W. Cut-Outs on -my work, 


Competition Cut-Outs 


Branch & Main Cut-Outs space, 


Dow Adjusters 
Gongs 
Watchman’s Registers 


large contractor overhearing the remark 
‘| use them almost exclusively 
occupy a 
are easy to install 


requirements.’’ 


article we ever had on our shelves,’’ & a 


MIDGET PLUG 
& RECEPTACLE 


LIST $1.00 
small 


& fulfill all 


iF YOU DO NOT RECEIVE OUR REMINDERS, SEND YOUR BUSINESS CARD AND GET THE ‘ CHOICE STUFF” 


WEEKLY. 


PLEASE MENTION ELECTRICAL REVIEW 





MARSHALL-SANDERS CO. 





BOSTON, MASSACHUSETTS 











Banner 


Incandescent 
Lamps 






























































are made in a 

modern factory containing 
the most perfect equipment 
for lamp-making. 

The processes of BANNER 
lamp production are 
Superintended by men 
SKilled in lamp-making. 
BANNER means BEST 

in lamps. 

BANNER means greatest 
number of candle hours 
for current consumed. 


A BANNER customer is 
ALWAYS a BANNER 
customer. 


We can serve you to your 
advantage as to quality 
and price. 


y7 


The Banner 
Electric Co. 


YOUNGSTOWN OHIO 












































































BRANCH OFFICES 


NEW YORK—C. J. Harrington, 15 Cort- 
landt Street 

PHILADELPHIA-— Gill G Co., 1120 Chest- 
nut Street 

BOSTON — L. A. Pitluga, 564 Washington 
Street 

PITTSBURG — Iron City Engineering Co., 
1531 Frick Building 

CHICAGO — W. M. Stoker, 303-305 Dear- 
born Street 

ST. LOUIS — Samuel Cupples W. W. Co. 
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us GREENS IN 
O/ 1 
/ ECONOMIZER. FUEL at Is a ylo? 
A man in “Kennebunkport, Maine, asks. 
350,000 BOILERS We are sorry for him ? 
equipped with our Economizers. We have Did he ever hear of the Coliseum, Pike’s Peak, 
Special designs for equipping ELECTRIC PLANTS Dewey, or the Yellow Kid? Probably not. 
of every character, and would be glad to send : P - 
our expert to study your plant. keeps a reserve of Fer :Qie ‘tetovnynriae eee fe an meandes- 
very HOT WATER always ready for sudden cent lamp that may be turned down—a lamp. that 
calls. Book «“Green’s Economizer” free. may be regulated. It’s in use all over the world 
Address, Matteawan, N. Y. where modern electric light conveniences are known. 
er 
( Ask your supply dealer or write 
29 Rowland St., Detroit, Mich. ; 
CHICAGO OFFICE, Monadnock Building ‘ 
J PACIFIC COAST OFFICE, 220 Sutter St., San Francisco, Cal, H 
ALPHABETICAL INDEX.—(Continued from page 30.) 
M N P R 
Machado & Roller............... 31 National India Rubber Co ....... 1” Penis G1bs6 C0. o..oy oc ses ovens 1 Rossiter, MacGovern & Co........ 64 
PEREMUDN OWNED. oc ccseivees owsaced 59 Neeley Electric Co...........000. AD “PRBIDS CO ces cis csae sss “Swe eeS 34,50 Royal Electric Co............... 6 
ee Co.. ot .33,35,37,39 New England Butt Co........... 15 seen me F., Bare and In- Ss 
Massachusetts Chemical Co...11,19,20, New England Engineering Co. ...10,14 CLUS, Co a i 1 
21,22,23,24:25,26 New Jersey Central R. R.....-.- 42 Phillips Insulated Wire Co....... ~ oe ee oer 
MoGill University... ....6:000-00 0 71 New York & Ohio Co............ PIGHOIEY, ViOWIK Mi. 6:5 cai coec eas 31 Stioat Cabhe ss Works... 
Meintire Co., The ©.........5..0 New York Cen.& HudsonRiv.R.R.68,71° Portland Co., The....... ....... Rew ver iia lhe Co. ee 
McLeod & Henry Co... ......... 76 New York Insulated Wire Co.... 1 Powers Co., The E. L............ 14 Sch a ein Gles, F........ aco, 60 
MC PINE, BOG) Do. <5600sdseseces 14 New York Telephone Oo............ 72 Prentiss Clock Improvement Co... 18 Seiten Co. deters <> 30 
Mica Insulator Co...............- North Electric Co... .....2...000+ 73 Prometheus Electric Co.......... 29 Gcniesinger & — ae > 
Michigan College of Mines ........ 71 North Western R. R. ........... 73 R Sheaff olga an 
RPE, Bios) cian eaeiess6se woe . 60 Norton Electrical {nstrument Co.. 37 * ara 59 
Milwaukee Electric Co.. 9 Rae, Frank B 14 Shedd Electric & Mfe Co.. 
=a gto en a pga O - Railways & Light Co. of America. . Shelby Electric Co.. ; weneats It 
Montauk Fire-Detecting Wire Go. 1 Okonite Co.................5. 1,12,18 Reisinger, Hugo................. Siegrist Lubricator Co........66+ s 
aa Tait tel Oo........... .. gg Osburn Flexible Conduit Co.. ...36,59 Reuterdahl, Arvid............... 14 Siggers & Siggers.............+++ 
Munsell & Co. Eu 54 Ostrander, W.R. &Co .......-. g2 Reuterdahl Electric Co............ 16 Simplex Electrical Co ...... ....1,60 
Murdo k Parlor Grate C “aaa ” sant Risdon-Alcott Turbine Co........ 88 Smith Storage Battery Co........ fi 
Mve SB k Find rc npeeegaes 31 P Robbins & Myers Co............. 6 Smith & Hemenway O6s.0ceeree i 
= <bean Pacific Electric Co......... ne 47 Roberts Electric Supply Co., I. C. Spencer Electrical Co ........ .. ® 
N POUNDS WOON. .sc06 cr eeeee 10: 59 Roebling’s Sons Co., John A......28 76 Sprague Electric Co...........+. 
National Battery Co.............. 44 PennsylvaniaR.R ...... ....... 42,62 Roessler & HasslacherChemical (Co. 42 Standard Paint Co........-.+.++ bf 
National Carbon Co.............. 5 Pettingell-AndrewsCo..... ..... Rooney-Westbury Elec. Lamp Co. 54 Standard Pole & Tie Co.........+- 1 
National Conduit & Cable Co..... PABA Wisin sess iw eeiclempebinsie 72 Rose Polytechnic Institute........ 71 Standard Underground Cable Co.. 1 


(Continued on page 38.) 


Vitrified Clay Condutts 
... for Electric Wires 


INSTALLERS OF 


COMPLETE UNDERGROUND 
SYSTEMS UNDER THE H. B. 





CONDUIT 


CAMP PATENTS 


THE H. B. CAMP COMPANY, 170 Broadway, New York 
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WORTH REMEMBERING 


A man is valued because of his peculiari- 


Switches ties, not his ordinaries. The |N[ SYoled 4-43 
Snap Sw 
indicating Switches 


Key Switches is of extra value to you on account of its 
Flush Switches 


Gané aoton Switches peculiarities. Compare the porcelain & 
Art Plates 


Deer a si mechanism with other makes. All parts 
Baby Knife Switches 

Punch Clip Knife Switches 

Ed.,T. He & West. Key Sockets arc leis to standard steel gauges. ian, 
Receptacles 

Weatherproof Sockets . 
Attachment Plugs parts produced on automatic machines. No. 9386 


Midget Plugs & Receptacles intpa 
ne hacertocten Coppered screw shells, extra long un- : 

Flush Phigs & Receptacles 

K. W. Cut-Outs cs 

Competition Cut-Outs breakable handles. All styles & finishes 


Branch®& Main Cut-Outs 
Dow Adjusters instock. G.E., West. & Marshall Patents. 


Gongs..~ 
Watchman’s Registers 


IF YOU “po NOT RECEIVE OUR REMINDERS, SEND YOUR BUSINESS CARD AND GET THE ‘‘CHOICE STUFF” 


WEEKLY. PLEASE MENTION ELECTRICAL REVIEW 


RSHALL-SANDERS Co. 


BOSTON, MASSACHUSETTS 





THE “PALM” COMBINED Zee \ 
| WARD AND DEF LECTOR | FITS ANY 


a Ue Ea 


( THIS cut shows the latest, simple, cheap and 
( perfect improvement in the fan lime. It is 
( similar to the ordinary guard with deflectors, which 
{ ate turned from side to side by power taken direct 
from motor shaft. Is easily attached to any fan 
{ and increases its value threefold. Will run in any 
position and at any speed. The speed of the de- 
llectors is regulated independent of fan—blades and 
( angle adjusted to suit any room. The extra power 
tequired to run deflectors as very little, a j4-inch 
tubber band will work them. 
a ———— 


{ Manufacturers of Electric Fans should 
estat this before making up 


FAN MOTOR 


wards for next season—as it is 


| ist what the public want. SIMPLE IN 
( ADJUSTMENT 


For full particulars, address 


j Ta COLEMAN MFG. CO., No. 111 Fifth Avenue, New York 


ee... 
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2 
A FAVS Instead of the -usual pa- 
-.  P per spiral and adhesive 
7 (+s tape wound in an oppo- 
t ras site direction, ‘‘Flexduct’’ 
” is composed of a special 
fiber woven together by 


flexible warp into an inseparable 
tube. 


It is impossible to pull this spiral apart, 
either when installing the conduit or when 
fishing wires through it. 

The weaving runs longitudinally and 
presents a smooth, unresisting inner sur- 
face on which sharp-pointed wires cannot 
catch. 


The interior cannot be ripped out, be- 
cause it is a woven, inseparable structure. 











l@N€ 











All electricians, build- 
ers, owners and others 
interested in electric wir- 
ing will readily appreciate 
this feature. 


OTHER ADVANTAGES ARE 


It is thoroughly flexible, as its name im: 
plies—it can readily be bent around posts, 
girders, angles of floors, etc. 


It is positively moisture-proof—made so 
by close interweaving and by a treatment 
with a special compound which fills up 
the pores. . 


The accompanying illustration shows the 








construction of ‘‘ Flexduct’’ at a glance. 








z S e & 

: For Interior Wiring 

de e 

: The Superior Product 

3 This conduit Its peculiar 

is has won unpre- characteristics 

¥: cedented en- 

3 of extreme flexi- 

; dorsements bill : 
e. since it has been ility, perfect , 4 
% on the market. proof against 

y It quickly gain- moisture, insep- 

z ed the approval arability of the 

a of all the official wemmveliinasintaiacieaie 

2 boards of inspec: made it the pre- 

# tion and of lead- ferred conduit of = 
é: ing engineers. critical users. 


Send For Our Price List and Booklet on FLEXDUCT 


Osburn Flexible Conduit Cz 


General Sales Offices, 21 Park Row, N. Y. City 
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THE PAGE THAT KILLS 


the other kind only limbers up the |N{ 
Flush Switch & makes it work better. 


Snap Switches 
indicating Switches . 
Key Switches 

Flush Switches 


Gang Plates : 
Pus Button Switches + experience. 


First; The design is made with brains 


Art Paes Second; Materials, steel mechanism, 


Door Switches 

Baby Knife Switches 

Punch Clip Knife Switches 
Ed.,T.H. & West. Key Sockets 


Tungston steel 


Receptacles eh el sb 4M otolahd- Toh ae 


Weatherproof Sockets 


Attaebment Plugs Third; Manufacture; 


Midget Plugs & Receptacles 


Rosette Plugs & Receptacles to standard gauges 


Flush Plugs & Receptacles 


& by automatic 


springs, soft metal & 


All parts made 


IN FLUSH SWITCH 


K. Wy Cut-Outs machines. Rigidly tested & inspected by 


Competition Cut-Outs 
Branth & Main Cut-Outs 
Dow Adjusters 


Watehman’s Registers 


skilled electricians. 
yee - Sample 5O cents. 


IF You DO NOT RECEIVE OUR REMINDERS, SEND YOUR BUSINESS CARD AND GET THE ‘ CHOICE STUFF”? 


WEEKLY. PLEASE MENTION ELECTRICAL REVIEW 


MARSHALL-SANDERS CoO. 


BOSTON, MASSACHUSETTS 





J. G. White & Company 


(INCORPORATED) 


ENGINEERS 
CONTRACTORS 


ELECTRIC RAILWAYS 
ELECTRIC LIGHTING 
ELECTRIC TRANSMISSION 


REPORTS AND ESTIMATES FURNISHED—SECURITIES OF 
HIGH GRADE ACCEPTED OR NEGOTIATED 


29 BROADWAY, NEW YORK 


LONDON CORRESPONDENTS 


4 @ WHITE & COMPANY. LIMITED, 22A COLLEGE HILL, CANNON STREET 


















NORTON 


Instruments Are Best... . 
Voltmeters and Ammeters 











High-Grade Instruments at [loderate Cost 


WRITE FOR CIRCULAR AND PRICE LIST 


NORTON ELECTRICAL INSTRUMENT CO. 


ai Fetey, [lanchester, Conn. 


Agents: Kohler Bros., Chicago, Ill. Newman Supply Co., New Orleans, La. 

































































38 ELECTRICAL REVIEW Vol. 41—No. 15 Mi et 
$< mp, 
for driving electric machinery. Built upright 
or horizontal, single or in pairs. They are 
unequaled for durability, power, efficiency 
and satisfactory service. 
The illustration herewith represents one 
unit ef 5,000 H.-P. of cylinder gate horizon- 
tal wheels installed a short time since by 
The St. Lawrence Construction Company, 
Massena, N.Y. Fifteen of these units were 
installed, making a total of 75,000 Horse- 
Pe Power. 
We alse make Electrically Driven nine, Air Compressors, Jet and Surface Gondensere, and 
Gears and Power Transmitting Machinery. 
The Stilwell-Bierce & Smith-Vaile Co.., 
“Pare. chee De anole Ohio, U.S.A. 
UPRIGHT AND HORIZONTAL 
For ELECTRIC POWER and LIGHTING PLANTS Our 1902 Catalogue of 100 
RISDON TORBINSE pages is now ready for distri- 
gives the highest full gate results of any Turbine ever made. bution. It contains all avail- 
ALCOTT HICH DUTY TURBINE able information on governing 
Sis Se ee. t rerae 
TAYLOR SLEEVE GATE TURBINE Hy SpE mete for 4. 
The 1 f ; 
we 1, THE LOMBARD GOVERNOR CO. 
RISDON - ALCOTT TURBINE CO. ee Ot (exhery) 
Write for Catalogue. MOUNT HOLLY, NEW JERSEY, U.S. A. SGSTON, BASS. J 
ALPHABETICAL INDEX. 
(Continued from page 34.) fy A Vi S O ix 
S : 
Standard Varnish Works.......... 
Standard Vitrified Conduit Co....18, 41 
Stanley Instrument Co........... ‘1 
Stanley & Patterson.. coves ; ee 
Sterling Electrical Mfg. Co....... —— 
Sterling Varnish Co.. ........... ELECTRICAL MACHINERY 
Steward Mfg. Co., D. M.......... eiiliaatiai 
Stillwell-Bierce & Smith-Vaile Co. SPECIAL es 
RPAUNSNE OOS 5 500 sic nonce passes High Efficiency at al! CGateag 
Steady Motion 
oe: Fgh Speeds Great strength 
eS ‘f » abies 
ute Ob. —. "Telephon e These Tareines | ay gg a i egu 
Stuart Howland 00........0.0.. SPRINGFIELD, OWI0 
. JAMES LEFFEL & CO., “""v-s* 
Taylor Chemical Co.............. 
Thistlowhite, R...............005 w j 
Fra oenereag hg 0 OM ibe © UE RS AP Ae ee 14 Wanted.......ssceccecvsseceecess 62 Weston Electrical pom a 
Triumph Electric Co............. 6 vane a oe D...--seeeeees re Warren Electric Mfg. Co..... ... 4 eaten Oe. o "ec awa ve 1481 
uU Vindex Electric "enna areee se Warren Electric & Specialty Co... 1 Whitney maeioe! Inst. Co. a he 
Vought-Berger Co........-.+++ 14,72 Western Electric Co....+......++- 5 Wilmerding, C. H..-----++-+**" A 
U.S. Mineral Wool Co. ......... 16 w Western Electrical Supply Co 53 Wyckoff Creosoting Co..---++- 
University of Wisconsin......... 1 pit (Continued on page 40.) 


Utica Drop Forge & Tool Co,...... 76 Wagner Electric Mfg. 


Westinghouse Electric & Mfg. Co. 75 
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“JUST LIKE A CURTAIN.” 


Everybody knows how a curtain works. 
Pull down slowly & it “STAYS PUT.” 

Snap Switches 
indicating Switches Pull down & release quickly & “uP 


Key Switches 

Flush Switches a 

Gang Plates | 4s G ‘@) E ) a 

Push Bufton Switches 

Art Plates : 

Door Switches Why don’t you tell all your friends 
Baby Knife Switches 

Puntl Clip Knife Switches Bele customers that they can RAISE & 
Ed,.7. H, & West. Key Sockets 

a LOWER these troublesome lamps over 
Weatherproof Sockets 


hment Plugs . : 
Midget Bigs & Receptacles their desks & tables just where they are 


® The New Way > The Old Way 














Rosette Plugs & Receptacles : } | 
—_— wanted in the same way, & get the Si DOW ADJUSTER 
kK. W. Cut-Outs 

Competition Cut-Outs 


Branch, @ Main Cut-Outs dangling, unsightly cords out of the way No. 235 — LIST $1.80 





at the same time. Sample 90 cents. 


Registers 


Bg 
1F YOu. DO NOT RECEIVE OUR REMINDERS, SEND YOUR BUSINESS CARD AND GET THE “CHOICE STUFE’’ 


WEEKLY. PLEASE MENTION ELECTRICAL REVIEW. 


MARSHALL-SANDERS CO. 


BOSTON, MASSACHUSETTS 





ARE YOU READY? 


For the Fall and Holiday Business 


WE ARE 
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Our line of electric novelties is the cheapest and best on the market 
WRITE FOR PRICES AND TERMS 


Electric Contract Company 


54 LAKE STREET, CHICAGO 53 MAIDEN LANE, NEW YORK 
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ry 
Ratteries 


are the best product 
in dry batteries 


“Heeo” 
Soldering 
Paste 


overcomes the usual 
difficulties in solder- 
ing pastes. We main- 
tain the most com- 
pletely equipped sup- 
ply house in the South , 

Buyers will save on | 
the original cost of | 
electrical goods and 
reduce freight and 
express charges by | 
coming to us | 

We maintain an En- | 
gineering Department 
and contract for entire 
electrical installations 


\ 
\ 
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Neeley 
Electric 


| 


Washington | 
coved 
















ELECTRICAL REVIEW 


CLASSIFIED INDEX 
(Continued from page 38.) 


Adjusters, incandescent Lamps. 
Incandescent Electric Light Manip- 
ulator Co. 


Air Compressors. 
Stilwell-Bierce & Smith-Vaile Co. 


Alternators. 
Christensen Engineering Co. 
Port Wayne Electric Works. 
Genera] Electric Uo. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Annunciators. 
Ohio Electric Works. 


Batteries, Primary. 
American Carbon & Battery Co. 
Burnley Battery & Mfg. Co. 
Edison Mfg Co. 


Batteries, Storage. 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Reuterdah! Electric Co. 
Smith Storage Battery Co. 


Bells. 
Ostrander & Co., W. R. 
Western Electric Co. 
Belt Dressing. 
Dixon Crucible Co., Joseph 
Boilers. 
Babcock & Wilcox Co., The. 
Green Fuel Economizer Co. 
Stirling Co., The. 
Boiler Compounds. 
Dearborn Drug & Chemical Co. 
Boiler Insurance. 
Hartford Steam Boiler Inspection & 
Insurance Co. 
Books, Technical. 
Audel & Co., Theo. 
Electrical Review Pub. Co. 
E. L. Powers & Co. 
Bridle Rings. 
Jas. 8. Barron & Co. 
Cable Hangers. 
Standard Underground Cable Co. 
Jas. S. Barron & Co. 
Cabling Machines. 
New England Butt Co. 
Carbons. 
American Carbon & Battery Co. 
Consumers’ Carbon Co. 
General Incandescent Arc Light Co. 
National Carbon Co. 
Reisenger, Hugo 
Cogtings. 
New England Butt Co. 
Circuit-Breakers. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Fort Wayne Electric Works. 
Westinghouse Electric & Mfg. Co.. 
Cleaners, Incandescent Lamps. 
Incandescent Electric Light Manip- 
ulator Co. 
Coal Handling Machinery. 
C. W. Hunt Co. 
The Jeffrey Mfg. Co. 
Coal Mining Machinery. 
General Electric Co. 
The Jeffrey Mfg. Co. 
Commutator Lubricant. 
Allen & Co., L. B. 
Anchor Chemical Co. 
Commutator Segments. 
Billings & Spencer Co. 
Condensers (Electric). 
Marshall, Wm. 
Stilwell-Bierce & Smith-Vaile Co. 
Conduits. 
American Vitrified Conduit Co. 
Camp Co., H. B. 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
Standard Vitrified Conduit Co. 
Wyckoff Creosoting Co. 


Conduit Rods. 
Jas. 8. Barron & Co. 
Connectors and Terminals. 
McIntire Co., The C. 


Construction. 
New England Engineering Co. 


Construction Supplies. 
T. H. Brady. 


Cross-Arms, Brackets, Pins, Ties, 
Climbers, Ete. 
Central Electric Co. 
Donnelly, John. 
Klein & Son, Mathias. 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 


Dynamos and Motors. 
Akron Electrical Mfg. Co. 
Bullock Electric Mfg. Co. 
Central Electric Co. 
Coho & Co., H. B. : 
Christensen Engineering Co. 
Crocker- W heeier Co. 
Dustin, Chas. E. 
Eck Dynamo & Motor Works. 
Elwell-Parker Electric Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
Hobart Electric Mfg. Co. 
Holcomb, D. H. 
Keystone Electric Co. 
Milwaukce Electric Co. 
Robbins & Myers Co. 
Rossiter, MacGovern & Co. 
Royal Electric Co. 
Sprague Electric Co. 
Stow Manufacturing Co. 
Thresher Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric Mfg. Co. 
Electric Locomotives. 
General Electric Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Electric Lighters. 
Ohio Eleetric Works. 
Stanley & Patterson. 


Electrical Instruments. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
Central Electric Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’] Incandescent Arc Light Co. 
Machado & Roller. 
Myers Break Finder Co. 
Pignolet, Louis M. 
Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Electric Soldering lrons. 
American Electrical Heater Co. 


Electrical Supplies. 
Central Electric Co. 
Cornwell Co., The R. M. 
Electric Appliance Co, 
Kinsman Electric & Railway Supply 


Co. 
Marshall-Sanders Co. 
Neeley Electric Co. 
Novelty Electric Co. 
Pettingell-Andrews Co. 


Roberts Electrical Supply Co., H.C. 


Roessler & Hasslacher Chem. Co. 
Schlesinger & Mears. 
Stanley & Patterson. 
Western Electric Co. 


Elevating and Conveying Machin- 
ery. 
Jeffrey Mfg. Co. 
Engines (Steam). 
Allis Chalmers Co. 
American Engine Co. 
Ball & Wood Co. 
Dustin, Chas. E. 
Rossiter, MacGovern & Co. 
ey (Gas). 
eitz, A. 


Engine Stops. 
onsolidated Engine-Stop Co, 


(Cor tinued on ,rage 68 ) 
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Patented March 8 and 22, 1898, 
_~ > i | 


The name of the best High 
Voltage Porcelain Insulator 


made, - 


Ask for particulars and tests, 
Manufactured exclusively by 


THE R. THOMAS & SONS ¢0,, 


EAST LIVERPOOL, OHIO. 


SSSSSSGSSGOSStrbr tnt tt tn 


Sales Office: 


39 and 41 Cortlandt St., NEW YORK, 
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. work. List of schools using it 
on ication. The method of its use de 
scribed in a just issued. 


L. E. KNOTT APPARATUS CO0., 


16 Ashburton Place, - - BOSTON, MASS, 








WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 


a i i i i i hh i ti i i tt a th ti a i i i i i i a 








EXPOSITION 
FLYER 


“Big FOUR” 


FROM 


CINCINNATI 
ST. LOUIS 


WRITE FOR RATES AND 
,FOLDERS 


W. P. DEPPE, Asst. Gen’! P. &T. A. 


WARREN J. LYNCH, Gen’! Pass. & Tht, Agt 





CINCINNATI, OHIO 
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..» STANDARD .... 
VITRIFIED CONDUIT CO. 


39-41 CORTLANDT ST., NEW YORK 





Multiple Duct [lade in 2-3-4-6 and ae 
9 Ducts Maohattan Third Rail Insulator 





MANUFACTURERS OF 


... UNDERGROUND... 
CONDUIT 








We have one of the largest and best equipped factories with improved machinery. We havea 
corps of skilled workmen who know how to produce a good Conduit. We have 
unequalled facilities for shipping, water or rail 


The Multiple Duct embodies new patented features for rapid construction. The Single Duct 
is self-centering. Catalogue on request 








INSULATORS AND SPECIAL CLAY 
PRODUCTS 








41 








ELECTRICAL REVIEW 










Vol. 41—No, 15 









rw 


> 
PSYYYYYYYV YY 














Sdrbadlildliddtarlrria All la> das 
v7 





VOC CCC CCC CCC CCT OUT CTNUNOOONONONONONO ONOONONONTCCCCCOCC 
QV ODOODODDDDDPPPP PPP PP DPD DGPS DDD LDAP SNE NE NE NE NE NE NEN NE NEN SE SEPP’ PP POPPI POOOOOOOOOOOODAAA 
te yvVvy aDA. 


One of the many uses of our SINGLE=-PHASE, 
SELF-STARTING, ALTERNATING-CURRENT 
MOTORS is operating all kinds of pumps. 

The fact that they are capable of STARTING 
UNDER FULL LOAD, by simply CLOSING the 
PRIMARY or SECONDARY circuit 

at any distance from the motor is thoroughly 
appreciated by those who are 
using them. 


Wagner Electric Mfg. Co, 
St. Louis, Mo., U. S. A. 
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ten days. 


HEN you receive the PROS- 
PECTUS from us relative to 
' iftthe NOVEMBER 8, 
| || EXPORT AND DOMESTIC 
—— NUMBER we think you will 
find it interesting if you spend 
money for advertising. 

We’ll send it to you within 


1902 


ELECTRICAL REVIEW 


# New York 2 
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Sh BATTERY BRAND” 


« SAL AMMONIAC, :| 
Cir Cc . 


WZ The Roessler & Hasslacher.Chemical Company, 
"100 WILLIAM ST _ NEW YORK. 
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HLORIDE OF ZINC, 


FUSED AND GRANULAR, 














Hawkins’ 


New Catechism of 


ELECTRICITY 

















A Practical Treatise. 
Price $2.00. 

This is a book of sso pp., full of up-to-date 
information. 300 illustrations. Handsome- 
ly bound in red leather, pocket-book form. 
size 4% x 6%, with titles and edges in gold. 
Price $2.00, post-paid. Send all orders to 


Electrical Review Publishing Co. 


13 Park Row, New York. 
Box 339. 





Meeting of American Bankers’ 
Association, New Orleans 





For meeting of American Bankers’ 
Association at New Orleans, November 
11th to 13th, the Pennsylvania Railroad 
will sell tickets from all stations on line 
east of Pittsburg and Erie, via Pittsburg 
or Washington, November 8th to 10th, 
ey for return passage within 11 days, 

ate of sale included, at reduced rates. 

By depositing ticket with Joint Agent 
at New Orleans on or before November 
18th, and gina of 50 cents, the return 
limit will be extended to November 30th. 








Last of the Season 





Niagara Falls 





Low-Rate Excursion via Penn- 
sylvania Railroad 


The, Pennsylvania Ra‘lroad Company 
will run its last popular ten-day excursion 
for the present season to Niagara Falls 
from Philadelphia, Baltimore, and Wash- 
ington on October 16, via Harrisburg and 
the picturesque valley of the Susque- 
hanna, by special train leaving Phila- 
delphia at 8.10 A. M. 

Excursion tickets, good for return pas- 
Sage on any regular train, exclusive of 
limited express trains, within ten days, 
will be sold at $10.00 from Philadelphia 
and all points on the Delaware Division; 
$1125 from Atlantic City; $9.60 from 
Lancaster; and at proportionate rates 
frum other ints including Trenton, 
Bordentown, Mt. Holly, Cape May, Salem 
Wilmington. West Chester, Reading. and 
principal intermediate stations. A stop- 
over will be allowed at Buffalo within the 
limit of ticket returning. 

The special train of Pullman parlor cars 
and day coaches will be run through to 
Niagara Falls. An extra charge will be 
made for parlor car seats. 

An experienced tourist agent and 
chaperon will accompany each excursion. 

For descriptive pamphlet, time of con- 
necting trains, and further information 
apply to nearest ticket agent, or ad 
Geo, W. Boyd, Assistant General Passenger 
Agent, Broad Street Station, Philadelphia. 








TRAVEL WELL WHEN 
YOU TRAVEL 


It’s an art to travel, did you ever think 
of it in that light, and there is as much 
difference in roads as there is difference 
in houses. A well kept station, polite 
and obliging employés, a train which 
shines inside and out, aisles carpeted, a 
profusion of light, an agreeable order of 
architecture in the design of the car, a 
— locomotive able to make and 

eep on time, a road-bed of heavy iron 
and rock ballasted, too, and a running 
schedule fast enough to suit you, all this 
in addition to a picturesque country to 
travel through, and you have pretty 
near a model road. Such are the condi- 
tions of the New Jersey Central, which 
road operates the famous hourly service 
between New York and Philadelphia, 
with a train every hour, and on the hour, 
in both directions. 

To Baltimore, Washington and the 
West, the New Jersey Central operates 
the Royal Blue Line, which has the finest 
day trains in the world. An attractive 
pamphlet is issued by the General Pas- 
senger Department of the New Jersey 
Central, New York City Dept. R. B., 
which sets forth the advantages interest- 
ingly, and if you want it drop a card to 
the above address. It’s free for the 
asking. 














A UNIQUE GARDEN SPOT. 


After the turmoil of the long summer 
one instinctively casts about for a winter's 
abode. A place remete from the whirl of 
the city where quietness reigns and where 
the advantages of the metropolis may be 
had is invariably chosen. The busy man of 
course wishes to be within ha'ling distance 
of New York and just far enough away 
that the train ride is not tedious. That 
fashionable winter resort Lakewood, N. 
J., meets every demand. A ninety-min- 
ute journey lands you in Lakewood where 
your most particular whims are catered 
to and the conveniences afforded are pala- 
tial in every respect. The public schools 
are model educational institutions and 
there are also several private schools of 
reputation. The climate at Lakewood is 
at least 10 degrees warmer than New York 
or Philadelphia. The roads for those who 
enjoy driving or the auto are exceptional. 
The pine belt in which this charming re- 
sort is located is healthful in the extreme, 
and for social environs Lakewood has no 


ual. 

“athe hotels are marvelously kept hostel- 
ries and every contrivance is at hand for 
the convenience and comfort of the guests. 
Out-door life is the thing at Lakewood, 
and Golf Polo, Cross Country Riding 
and Coaching are of course the favorite 
recreations. If you want to know more 
of Lakewood, send a postal to C. M. Burt, 
peg Ne ee: eons Kod the New oy 
sey Cent ew Yor! partment 814, 
for booklet and time table. 








A Breeze 
and Light 
for the same price. The new 


PACIFIC FAN-LAMP 


for direct current only. 


Keep cool and have a 
good light on your work. 


Send for circulars 
and price. .... 


Pacific Electric 
Company 


La Crosse, Wis. 
































PERFECT PASSENGER SERVIC 
















BETWEEN 


CHICAGO KANSAS CIT) 
CHICAGO + ST.LOUIS 
CHICAGO: PEORIA 
ST.LOUIS “KANSAS CIT’ 











THROUGH PULLMAN SERVICE 
BETWEEN CHICAGO AND 


HOT SPRINGSArk. DENVER 
TEXAS. FLORIDA. UTA” 
CALIFOR NIA#** OR EC 


ys 











PLATING & TRIP 

will 00 
To 

aro 


IF YOU ARB CONTEM 
TION OF WHICH CAN BE MAD 
& ALTON; IT WILL PAY YOU TO 
GIGNED FOR RATES, MAPS, 7 
Gxo. J. CHARLTO™, 


GENERAL PASSENGER 
COxn10aGo, Tide 
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[CAST YOUR EYE 


ALONG THIS LINE 


IT REPRESENTS IMPERFECT GRINDING 
—DONT USE CHEAP GLOBES— 


YN 

METI | yY & G 

| | « y Yj 
\) 


Imperfectly ground They cause more 
edges reduce the life trouble, waste more 
of your carbons five light and cost more 
to twenty per cent. in the end 


Cf Vita, Efe 
Tia pce Ce Tai (a 


LOOK AT THIS GLOBE 


If the edges are not ground true, a slight “nick” in 
the glass, which quite commonly occurs in trimming, 
means a current of cold air into the globe. You know 
what this means. 

FOSTORIA edges are ground true. Those unavoidable 
“nicks” do no harm, because they cannot cause an 
opening into the interior of the globe, as in the case 
of imperfectly ground globes. 

Write for our new catalog 


THE FOSTORIA INCANDESCENT LAMP CO. 


FOSTORIA, OHIO 
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National Battery 
Company 


Operated by 
Niagara 
Power 





BUFFALO, N.Y. 


Manufacturers of 


Storage Batteries 
for Railway 
Power Plants 


We own patents on BOOSTER SYSTEMS which enable us 
to supply and install COMPLETE EQUIPMENTS FORK 
REGULATION OF VARIABLE LOADS, 

maintaining a constant load on generators, 

RAISING VOLTAGE ON LONG FEEDERS, 

and reducing the investment in copper, 

HANDLING ABNORMAL OR CONGESTED TRAFFIC 
without increasing load on power station, 

and all other applications which 


IMPROVE RAILWAY SERVICE AND REDUCE 
OPERATING COST. 


OUR BATTERIES are of the highest grade and represent 
the latest and most advanced practice both of this country 
and Europe. Details on application. 


RENEWALS FOR BATTERIES 
OF ANY MAKE 


National Battery Company 


362 to 368 Massachusetts Avenue BUFFALO, N. Y. 
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Dee. Gow LL. I 


REPRESENTS THE HIGHEST POINT OF DEVELOPMENT OF THE 


PURE LEAD 
SUB-DIVIDED ELECTRO 
CHEMICAL PLATE 


THE TYPE WHICH BEARS THE STAMP OF APPROVAL OF FIFTEEN YEARS OF EUROPEAN PRACTICE 


Railway Regulating, Railway Sub-Station 
Central Station and Isolated Plants 


(Patented) c Emr and “excites” DOOSTER SYSTEMS 
Gould Storage os west 330 si. 
Battery Co. ::—= 


CHICAGO, k Buildin SAN FRANCISCO, Cent i bi 
Rookery Building _.SALES OFFICES... R entury Electric Co 
BOSTON, 53 State Street PITTSBURG, Pittsburg Engineering Co. 














WORKS, - - - - DEPEW,N. Y. 
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H-U ACCUMULATOR 


FOR ELECTRIC LIGHTING AND RAILWAY CENTRAL AND SUB-STATION POWER, 
TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING 


and all other purposes to which Storage Batteries are applicable 





EXelios-Upton Company 
Factory and Sales Room - = - = = 222 Fullerton Avenue 
CHICAGO, ILL. 
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Che Gamewell , 
See-There Alarm & Signal 


Celegraph Telegraphs 


Company For Municipal 
Fire and Police 


Departments 
B 3 
FORTY YEARS’ EXPERIENCE 


OVER 1,000 PLANTS IN OPERATION 


INTERIOR PROTECTION FOR BUILDINGS 
19 Barclay Street, New York 











SCIENCE ABSTRAGTS, 22223502" ncinzenine 


PUBLISHED MontTtauaiuy 


Issued under the direction of the INSTITUTION OF ELECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 





A most invaluable publication. Its name sutticiently implies its scope and purport. Its abstractors, some sixty odd, are necessarily 
leading experts in the branches they undertake. 


SCIENCE ABSTRACTS has a wide and influential circulation. It is officially taken by all the members of the above-named societies, 
and has a strong outside circulation by subscription and otherwise. . , 

It follows that it is an excellent advertising medium Advertising space is limited. All particulars from the Publishers ane 
Advertising Contractors. 


THE FEILDEN PUBLISHING C0., Ltd., Gwydir Chambers, 104 High Holborn, London, W. (, 


rewe 








OF anes 





(tober 


we 
= 
= 
° 





out alte 
attache 
size cor 
Finishe 
finishes 
cost. 








Most 


Resis 








ELECTRICAL REVIEW 47 








No, 4 


AS 
wae 
| mar the woodwork. 
Price, nickel-plated or polished brass arm 


With nickel-plated or polished brass hood, 
Weight of lamp, boxed, 14% pounds. 





| 
| 











PACIFIC CORD ADJUSTER 


For adjusting cord drop lights. ‘The 
most complete adjuster on the market. anal 
With this device any weight or shade 
maybe used. The weight Is so arranged 





that by unscrewing the pulley on os 
shot may be poured into the receptacle 
if additional weight is necessary for 


extta heavy shades. The weight is al- 
rady adjusted for all ordinary shades. 
Note our patent manner of fastening to 
word. With this adjuster it is not neces- 
sry to remove any part of your present 


aa 





No. 4 Adjustable Shade Lamp with desk attachment 
for roll top desks. Will fit any desk as it is adjustable. | 
Does not prevent the closing of the desk and will not | 


and frame, tin hood, enameled green....#3.50 | 


No.1 
No.1. ‘‘Espersen Revolving Shade Lamp,” which is a great fav- 
orite with office men, students and writers, for use on tables and 
flat top desks. 
Weight of lamp complete, packed in pasteboard box, 24% pounds. 
frrice, antique oak stand, nickel-p'ated frame and tin 





3.75 





Height of lamp, 13 inches, spread of shade, 6 inches. 


hood. Enameled green, complete as shown in cut, 
without socket 
















PACIFIC FEsTOON BELTING 


For decorating with temporary lights. Just 
the thing for lawn parties, sociables, recep- 
tions and public places where temporary lights 


a 
= 
oo 


A combination hard to beat. A copy- 


out alteration ; 5. saves cord as it can be 
attached any place on the cord; 6, any 





installation, Its many good points are: 

|neat in construction ; 2, finely finished ; No. 50 

jcan be used with any weight of shade; 

{can be attached to any drop cord with- A lamp for general use at the easy 


chair, bed or sewing table. Fancy 
enameled iron base and polished brass 


holder and typewriter lamp combined. 
Throws a fine light over copy and key- 


board of machine. Thoroughly bean yond 


ble; can be raised, lowerei or angled as ceptarles. 


desired. Weight, 5 pounds; height. 25 foot lengths. 


are to be festooned or draped to give elec- 
trical effects. Made with best No. 14 flexible 
cord with rubber covering and the Pacific re- 
Furnished on reels in 50 and 100- 
Lamps are 18 inches apart. 


size cord can be used with this adjuster. a bar _ — ps nag ey inches ; diameter of base, 5 inches. Fur- Made with standard Edison base receptacles 
Finished in nickel plate and brass. ‘Other | at will. Height ‘ amp, an peng nished in oxidized copper, oxidized brass, only. You can make money renting this ma- 
fnishes if desired at slight additional Height of ops ge oo ee sah nickel-plate or polished brass. terial to lawn parties, sociables and for hall 
cost. iunt half-ball aluminum shade wi Price, complete with shate two decoration. 
Price, nickel-plated...... $2.00 : yards of cord and socket, ready ? - 
a PROD diccce acc cnu’ 1.40 Price of lamp complete, 85.50 WOM CE 6 ones cc nesccccndancevns &6.00 Price, per foot on reel. ........... 15¢ 





& Write for Catalogue and Discounts. 


PACIFIC ELECTRIC COMPANY 


LA CROSSE, 





J 





wiIs. 








‘mith Tray Plate Storage Battery 


Most Compuc!. Most Efficient. Lightest. No Internal 


Resistance. 
Smith Storage Battery Company 
196 State St., Binghamton, N. Y. 


GOMPLETE SUBWAY SYSTEMS 


BUILT FOR ALL PURPOSES 


G. M. GEST, Expert Subway Contractor 


CINCINNATI, OHIO 277 BROADWAY, N. Y. 
— 














The Electrical Review ... 


Is used for advertisements inviting proposals for Electrical 
Work for the United States Government and Municipal 





In writing to advertisers, subscribers will confer a favor 
by mentioning that they saw the advertisement in 
the ELECTRICAL REVIEW. : : : : : : 
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High Power Transmission 


made possible by insulators of 
the Locke “Victor” type. Every 
insulator is tested 
far beyond the ca- 
pacity for which 
it is sold before it 
is shipped. 


LOCKE VICTOR 


pc adopted by 
the Bay Counties’ 
Power Co. and the 
Standard Electric Co., of Cali- 
fornia, for the largest and high- 
est voltage line in the world. 


FIVE MILLION LOCKE IN- 

SULATORS IN DAILY USE 
Send for Catalogue No. 6 and 
ask for Surface Leakage Test. 

FRED M. LOCKE 

Victor, N. Y., U. S. A- 
JOHN MaRTIN & Co., 33 New Montgom- 
ery St., San Francisco, Cal.; Pioneer 
Bldg., Seattle, Wash —Pacific ‘ oast. 
Wu. E. Peck & Co., 116 Broad St., 
New York—Australia, Mexico, South 




















and Public Building. a et hs as America. 
me Guipo ToLvusso Via Torino 61, Milan, 
italy. 
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tre TAYLOR CHEMICAL Co. 


PENN YAN, N. Y. 


Capital Stock, a $500,000 Oe R. TAYLOR, Penn Yan, N. Y. 


Par Value, $10.00 Per Share EDWARD J. HUTCHINSON, Cincinnati, 0., v, 


-Pres, 
C. A. TAYLOR, Penn Yan, N. Y., Sec. and Treas. bi. 


More than three million pounds of goods made by a new electrical process. Fully demon. 
strated and a complete sucoess. Manufacture of many chemicals placed on an entirely 
new basis. Fully protected by patents. 





See Electrical Review of Feb. 1, 1902, pages 143-4-5, and 
Electrical World and Engineer of Dec. 21, 1901, page 1028. 
Harpers Weekly, May 17, page 641. 


The U. 8. Census Bulletin, No. 210, June 25, page 58, says: 
‘One of the most ingenious as also one of the most recent’ chemi- 
cal applications of electricity.” 


Good chance to get in on the ground floor of 
an industry that is sure to have a large future. 
Long established business. Present rate of pro- 
duction insures an 8 per cent dividend from the 
start. Limited amount of stock for sale. For 
particulars apply to 


EDWARD R. TAYLOR, Penn Yan. N. Y. 
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THE CONSOLIDATED “‘AXLE LIGHT” SYSTEM OF 


Electric Lights an Fans 


FOR ALL KINDS OF RAILWAY PASSENCER CARS 


How Manufacturers will Extend 
Their Business in Europe 








Novel Scheme Sure Success Small Cost ts Adopted as the electric lighting system on Pullman Private Cars 


and on the finest trains on leading Railway lines 








The undersigned, who has fifteen years’ experience and 
LARGE BUSINESS CONNECTIONS with the electrical 


By this system Electricity for the lighting of railway 
cars is generated by means of a Dynamo driven by the 


trade all over Europe, wishes to obtain sole agencies of Axle while the car is in motion, and is supplied auto- 
FIRST-CLASS American manufacturers of electrical special- matically from storage batteries when the car is stationary. 
Each car carries its own electric lighting apparatus, 


ties, with whose samples he will almost continually -travel in 
the following countries, viz.: the United Kingdom of Great 
Britain, France, Belgium, Holland, Sweden, Norway, Ger- 
many, Spain, Italy, Switzerland, Austria-Hungary, Russia, 
Balkan States and Turkey. He will open at each large town 
or district of electrical interest an 


being entirely independent of all other cars or of any 
charging plant. 

Electric lights and fans keep a car appropriately 
illuminated and ventilated. 

The “Axle Light” system is efficient, economical and 
—above all—Safe ; and is rapidly coming into general use. 





American Electrical Trading Exhibition 
and call on the entire desirable 
trade of Europe 


CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY 


Highest American references given. 100 BROADWAY NEW YORK 
For full particulars and terms apply to 
° " JNO. T. DICKINSON, General Agent, N.Y. Sy, 
H. M. SALMONY, Electrical En gineer GEO. W. CARHART, General Agent, . Ch hakt 
83 West Jackson Bivd., Chicago, III. Vice-Pres’t and Gen’! Manager 


95 Mortimer Street, London, W., England 
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JOHNSON’S PAGE 


My Location in Buftalo is Central 


| have a marked advantage over dealers at extreme points. |! am in constant communication by telegraph, telephone and mail with 
all sources of supply and demand in the United States. If you are in the market to buy or sell any kind of second hand equipment 


Communicate With Johnson 


| handle Rails, Switches, Frogs, Cars, Motors, Generators, Engines, Boilers, Locomotives—in fact. anything you want or have to sell 
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Four 40 foot over all, Vestibuled, with New G. E. 57 Motors 


‘ TORONTO Ue ———— 
Mee _ a =>) 
t } 
we 7 X c Ki 
- ZN \ 
A 





1500 tons 60 Ib. T, ASCE., rew firsts 
40 0 oe 7 oe 648 “oe Ld oe 


MOTOR 
CONTROLLER 
TR UCK bt 14 Sets eae a 


1 ~- kw. direct connected— 


Westinghouse 


K 10, K 8, K 2, K, B 29,B 5 
Electric Brakes 


C E N E Re ATO be a =F 14, 20. 1040, hs Bs 
0 volt 


CEARS AND PINIONS ‘0nc.c.57 


One 36 foot Interurban Car, new, ‘complete 0 
13 and 8 bench open cars, "equipped, running 500 ‘* 60 ‘ Relayers 
18 and 20 foot trail or motor cars 100 *“ 40° 
bss foot flat cars, motor trucks—six bargains 3000 76 nat 80 Ib. ay) 
Six 3-yard Dump Cars 35 6 in. 67 Ib. Girder (flat) 
Switches and Turnouts 6 in., 9 ‘a. Girder, 56 
G. E. 1000, 800, 52 and 38B. 49, 12A, 3 and 60 Ib. T, all styles 


NEW AND RELAYER, TEE AND CIRDER 


Many styles in stock for IMMEDIATE 
DELIVERY. Wire (prepaid or write 


SNOW PLOWS 


GREEN, McCUIRE, TAUNTON, ROTARY 








S , 
“PORTLAND 
. 7 ZW HM 
/ DENVER ~ “ — STON 
i ) CHI - 
fis BEN YORK 
CUNCINNAT Zn 
a \KANSAS CITY tty JPrnaneienia 
a et 7 i. 4 ST. oulIsS 
oe 
a i 
\ 
: 3 
aon ( 
* AW ORLEANS 


MY LIST IS WHAT HAVE 
roocone CHARLES F. JOHNSON te so cur 
TO PUBLISH RAILWAY EQUIPMENT ELECTRICAL MACHINERY OR SELL 

WRITE Cars, Motors, Generators, Engines, Boilers, Locomotives, Rails, Scrap 1D0BOTH!! 


Long Distance Telephone 
“SENECA 195” 


908 ELLICOTT SQ., BUFFALO, N. Y. 
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SECOND EDITION, REVISED 


Pocket Size, Flexible Leather, 1,000 Pages, $5.00 


Electrical Engineer’s Pocket-Book 


A Handbook of Useful Data for Electricians and Electrical Engineers 


By HORATIO A. FOSTER 


Member A. I. E. E., Member A. S. M. F., Consulting Engineer 
With the Collaboration of Eminent Specialists 


Some of the Subjects Treated 


ELECTRIC RAILWAYS 
STORAGE BATTERY 
ELECTRO-METALLURGY 


TRANSMISSION OF POWER 
TESTING DYNAMOS AND NOTORS 
ELECTRIC HEATING AND WELDING 


TELEGRAPH TRANSFORMERS 
TELEPHONE LIGHTNING ARRESTERS 
CABLE TESTING SWITCHBOARDS 


Vol. 41—No, 1 








SECOND EDITION, REVISED —S vo., Cloth, Illustrated, 250 Pages, Net $2.50 


Alternating Current Machines 


Their Design, Construction and Operation 


Being Volume II. of the Author’s ‘* Dynamo Electrical Machinery.” By 
SAMUEL SHELDON, Ph.D., Brooklyn Polytechnic Institute, and HOBART 
MASON, F.E. 


CONTENTS 


II.—Self-Induction. 
Alternating Current 
VII.—Induction 
VILI.— 


Cuapter I.—Properties of Alternating Currents, 
I11.—Capacity IV.—Problems Concerning 
Circuits. V.—Alternators. VI.—Transformers. 
Motors, Synchronous Motors and Frequency Changers. 


Converters. IX.—Power Transmission. X.—Tests. 


THIRD EDITION, REVISED—Svo., Cloth, Illustrated, 290 Pages, $3,99 


Polyphase Apparatus and Systems 


By MAURICE A. OUDIN 


CONTENTS 


CuHapTerR I.—Definitions of Alternating-Current Terms. 
erators IV.—Induction Motors. 
Rotary Converters. VII.—Static 
Equipment and General Apparatus. IX.—Two-Phase System, X, 
—Three-Phase System. XI.—Monocyclic System. XII.—Choice of 
Frequency. XILI.—Relative Weights of Copper for Various Sys- 
tems. XIV.—Calculation of Transmission Lines. AprEnptx.—The 
Standardization of Generators, Motors and Transformers. 


II - I1I.—Gen- 
V.—Synchronous Motors, VL— 
Transformers. — VIII.—Station 








THIRD EDITION—S8vo., Cloth, 385 Illustrations, 462 Pages, $2.00 Net 


Lessons in Practical Electricity 


Principles, !xperiments and Arithmetical Problems 


An Elementary Text Book, with Numerous Tables, Formule and Two 
Large Instruction Plates. By C. WALTON SWOOPE, Associate Mem- 
ber American Institute of Electrical Engineers; Instructor of Applied 
Electricity at the Spring Garden Institute, Philadelphia, 


CONTENTS 


Lesson I.—Magnetism. Il.—Magnetization. III.—Magnetic Fields. IV.—Theory of 
Magnetism. V.—Magnetic Induction. VI.—Magnetic Circuits. VII.—Earth’s 
Magnetism. VIII.—Voltaic Electricity. IX.—Batteries. X.—Electrolysis. XI. 
—Measurement of Current Strength. XII.—Resistance. XIIJ.—Ohm’s Law 
and Battery Connections. XIV.—Circuits and Their Resistance. XV.—Electro- 
magnetism. XVI.—Galvanometers. XVII.—Electromagnets. XVIII.—Ammeters. 
XIX.—Electrical Work and Power. XX.—Measurement of. Pressure. XXI.— 
Measurement of Resistance. XXII.—Electrical Development of Heat. XXIII. 
—Electrodynamics. XXIV.—Electromagnetic Induction. XXV.—The Induc- 
tion Coil. XXVI.—Dynamo-Electric Machines. XXVII.—Armatures. XXVIII. 
—Direct Current Dynamos. XXIX.—Direct Current Motors. XXX.—Electric 
Lighting. Appendix. Index. 


8vo., Illustrated, 310 Pages, $1.50 


Electrical and Magnetic Calculations 


For the use of Electrical Engineers and Artisans, Teachers, Students and 

all others interested in the Theory and Application of Electricity aud 
By A. A. ATKINSON, M.S., Professor of Physics and 
Electricity in Ohio University, Athens, O. 


Magnetism. 


CONTENTS 


CnapTer I,—Explanation of Units. - IJ.—Relation of Quantities. Ill. 
—General Laws of Resistance. IV.—Electrical Energy. V.—Alter- 
nating Currents. VI.—Wiring for Light and Power. VII.—Batteries. 
VIII.— Magnetism. . [X.—Relation of Magnetic Quantities. X.- 
The E. M. F. of Dynamos and Motors. XI.—Calculation of Fields. 
XII.—Elements of Dynamo Design. Index. 














8vo., Cloth, with Diagrams and Engravings. PRICE $3.00 


HANDBOOK FOR THE 


In the Operation and Care of Electrical Machinery and Apparatus.of the U. S. Sea Coast Defences. 


tion of the Lieutenant-General Commanding the Army. 


USE OF ELECTRICIANS 


Prepared under the direc: 


By GEO. L. ANDERSON, A.M., Captain U. S. Artillery 











Copies Sent Postpaid on Receipt of Price 


D. Van Nostranp Company 


PUBLISHERS AND BOOKSELLERS y 
23 Murray and 27 Warren Sts. N. 
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CONTINUOUS RAIL JOINTS, STEP 
JOINTS AND INSULATED 
JOINTS. 







Ten Thousand (10,000) Miles 
in Use. 
Received the highest award 
in its class at Paris Exposi- 
tion, 1900, and Pan-American, 
Buffalo, 1901. 





General Offices BOSTON. MASS., John Hancock Bld i 
Branch } CHICAGO ILL... Monadnock Bldg SEN ERANCISCOCAL. Walls 
a . f CO, CAL., Wells-Fargo Bldg: 
CENTURY BUILDING, 142 MARKET ST., NEWARK, N. J. Agencies) MONTREAL, CAN., 17 Place d’Armes Hill. ST PAUL MINN: Ploncer Press Blige = 








ALL STREET RAILWAY MEN 


Are interested in good conduit systems 
Wwe build them and use the latest and 
best dewices to make them complete 


G. M. CEST 


277 Broadway, NEW YORK CINCINNATI, O. 


=| THIS BUILDING 


Was WIRED THROUCHOUT by the 
United Engineering and Contracting 
Co., 13-21 Park Row, New York, with 


HABIRSHA 


The Standard of America 
For Perfect Insulation : : 








~ 






















We are also the Authorized Manu- 
facturers of Attix Flexible Tube Wire 


THE INDIA RUBBER AND GUTTA- 
PERCHA INSULATING CO, 
= Seae.| MAIN OFFICE # FACTORY “iors” YONKERS 

| =—= | § Sales Office, 15 Cortlandt St., NEW YORK 


to THE HALLENBECK’ BUILDING, NEW YORK CITY 
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Publishers’ Own Page 








In the last issue of this journal we used our own advertising space to 
tell you something of the ‘‘personal call’? canvass which has been made 
throughout the United States for new subscribers to the ELECTRICAL 
REVIEW. Until this moment it has not been our policy to use this informa- 
tion for the purpose of interesting manufacturers who advertise. We now, 
however, wish to tell you of the elaborate and systematic work which the 
ELECTRICAL REVIEW has carried on during the last eighteen months for the 
up-building of its subscription list, which work has placed the ELECTRICAL 
REVIEW well in advance among engineering publications as to the magnitude 
of its paid-up cash-in-advance readers. 





In September, 1900, we obtained the names and correct addresses 
throughout the State of Pennsylvania of every electrical engineer, electrical 
contractor, electrical supply house and men connected with all the telephone 
exchanges, electric light plants, both central and isolated, electric railway 
companies, electric manufacturing interests and other interests where steam 
and electrical power was used, or where we believe it likely an especial 
interest would exist in electrical matters. 

After careful training under our Subscription Manager, we sent a repre- 
sentative, who had been connected with this journal in other capacities, to 
this territory. In this State, with his two assistants, this representative made 
about 9,000 calls. The result of this work was so satisfactory and tangible 
that we carried the work under his management into the New England 
States of Massachusetts, Connecticut, Rhode Island, and later the remaining 
States in the New England borders. In October, 1901, the organization was 
perfected for this work in the Middle and Western States and the Atlantic 
Coast and Southern States. In March, 1902, the scope of the work was 
enlarged, and the campaign is now being carried out in the far Western and 
Pacific Coast States. 

Advertisers may feel sure that the circulation of a journal which goes 
to readers who pay for it because they desire it, is far better circulation 
than gratuitous distribution. ' 


ELECTRICAL REVIEW 


Chicago Office London Office 
13-21 PARK ROW 42 Old Broad Street 


NEW YORK 


40 Dearborn Street 
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INCANDESCENT 
LAMPS # # #4 #4 # 














We have some bargains in Lamps. 





No job lot, but a thoroughly high 





grade Lamp that we are prepared 





to guarantee fully. We can make 





you prices that will interest you, 





as you know we are not in the 





habit of making rash statements. 





So write us to-day if you are in 





the market. 




















WESTERN ELECTRICAL 
SUPPLY COMPANY] 


ST. LOUIS, U. S. A. 
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vigilance in cutting costs to a minimum. A successful lamp manufacturer can not afford to — with poor materials. This explains the popularity of 


408 N. J. R. R. Ave., NEWARK, N. J. ~ 120 LIBERTY ST., NEW YORK- 
We buy and Refine Platinum Scrap also M 





Vol. 41—No, 15 


An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilled workmanship, it is sold at a price’so low as to necessitate stirs) | 








eve THE ese 


SPRAGUE Fades € Company's 


DIRECT-CURRENT 


MOTORS 


are unequaled for driving all classes of machine tools. They are yon- -sparking 
have a strong torque, a high efficiency, great durability and give the best pos- 
sible commercial value. Write for Bulletin No. 2066 


General Offices: 527-531 West 34th Street, New York 
Branch Offices: Chicago, Boston, St. Louis, Baltimore 














Extra ee 


Sterling cn..: Varnish = 


STERLING EXTRA BLACK FINISHING VARNISH | N SS) U LATI N G VA WW N iS) a ES 
ceuucase haan coun tee ee aovacss STANDARD VARNISH WORKS | 


LONDO! : 
The Sterling Varnish Co. DON NEW YORK CHICAGO 


95 COLMORE ROW, BIRMINGHAM, ENGLAND 


The Sterling Varnish Co. 


PITTSBURGH, PA., U. S. 4. 

















THE WYCKOFF PIPE & 
CREOSOTING CO. ::: 


Portsmouth, Va. 


STANDARD 17 YEARS 





MANUFACTURERS OF 


Wyckoff Wooden Conduits, 
CROSS-ARMS AND LUMBER. 























MICA WASHERS 





RICES RIGHT———- 
EUGENE MUNSELL & Co. 
117 LAKE ST., CHICAGO 218 WATER ST., NEW YORK 
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Supremely Durable. Always Water-proof and Pliable. MINIATURE LAMPS 











Perfect and Permanent Insulation Assured. .« .« .«.s s AMERICAN 
of all kinds. Specialti: Spec- : < 
» HE YOR STA N DA R D PAI | T co M IPA NY ialty. Write Sor Gaainaes ts STORAGE CELLS ARE THE ust 
GENO FOR DESCRIPTIVE CIRCULAT PF 
The Rooney-Westbury Electric AMERICAN BATTERY C0. 
Lamp Company 473 S.CLINTON $T., CHICACO, ILL. 


WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. 





154 East 28p STREET NEW YORK eee ee 














Electrical | . Mil 
wee oh Newark, naeurer a] Co EDISON MINIATURE LAMPS 


we Ni, Bite Br com Ng: 3a, Mart Rue inane 
WESTON 
STANDARD 


ILLUMINATED 


DRY BATTERY LAMPS 


For use in portable lighting devices, ciec- 
tric candle-sticks, pocket lanterns, <arriage 
and bicycle lamps, clock lights ‘or bed- 
rooms, ruby lanterns for photograpity and 
for optical, dental and surgical instruments. 


DIAL, STATION 
INSTRUMENTS 


These instruments are 
based upon the same gen- 
eral principle _ are just 


as accurate as regular 
Standard Portable Direct- 
Curren: 


All types supplied—accirately rated— 
carefully selected. 


ax00r Portable instruments EDISON DECORATIVE AND MINIATURE | 





Vv d andards 2 

Ausumeters, ‘bet are wench throughout the "civilized LAMP DEPARTMENT 
a RK. Our Semt-Portable Labora 
Sete P Standard V . 
iron case which effectively D Atameters are still beter. General Electric Co., Harrison, N. J. 
aaa ney, — Se most y <4 ’ 4 
#3 3 absolu . 4 ° as ‘ wet, J a 7 

ternal magnetic flelds.- use. : “New York Office: 44 Broad St. * Sales Ofices: Ail Largetities 


Weston Standard Illuminated Dial Station Ammeter, Style B. 3 
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List of 


Electrical 


Patents 
Issued Last Week 














[Specially repc rted for this journal by E. S. 
olen px A a patents, Loan and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each.) 
— 

ISSUED SEPTEMBER 30, 1902. 








709,865 Railway switch operating 
device; J. C. Booth, Monessen, Pa. 

709,867 Process of manufacturing 
nitrogen arn vounds from atmospheric 
nitrogen ; © Bradley, New York, 
N.Y. 

709,868 Apparatus for subjec — 
gases to high-t+ ‘nsion — C. 
Bradley, New York, N. 

909,918 Control of dietste motors; 
H.W. Leonard, Bronxville, N. Y.— 
Comprises ¢: nveying apparatus, two 
dynamo-electric machines for operating 
sid apparattis, one of said machines 
operating as » motor to drive the ap- 
paratus, and ile other machine operat- 
ing as a generator or driven by said 
apparatus. 

709,916 Mcthod of controlling the 
electric motors; H. Leonard, 
Bronxville, N. Y.—The method of 
controlling the tension upon a cable- 
way between two ships at sea, which 
consists in winding up one end of the 
cable by means of an electric motor, 
driving by means of the other end of 
the cable an electric generator, and 
controlling the output of said gener- 
ator. 

109,971 Electrolytic decomposition 
of alkaline salts; E. Edser, London, 
England. 


(Continued on page 60.) 








SEND $1. N50 FOR 


~LINEME A PAIR OF MY 
o> RIVETS CLIMBERS 


SON PATENT PENDING: 
RE-SPUR THESE.!I WILL MAIL 
RS,POST PAID,FOR 40 CTS. 

ULE MAKER JOHN DONNELLY. 
379, BRANFORD, CONN. U.S.A 





The only artistic turn-down 
lamp. 

The only economical turn- 
down lamp. 


THE PHELPS Co. 


29 Rowland St. - Detroit, Mich. 
2 








“PFLEXDUCT” 


The New and Perfect 
Flexible Conduit for 
Interior Wiring 


Osburn Flexible Conduit Co. 


General Sales Offices : 
21 Park Row, New York City 
MONTREAL, CANADA 


R. E. T. Pringle 
Co., Ltd. 


CHICAGO, ILL. 
13504 Monadnock Bidg. 
F. B. Badt & Co. 








ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 











CABLE ADDRESS, ‘* OSCILLATE *’ NEW YORK 


WRITE FOR CIRCULARS AND PRICES 





eoomelil. ‘Rema Fan”’ 


MANUFACTURED BY 


The Shedd Electric & Mfg.Co. 
136 Liberty St., New York 
Special Attention Paid to Export Trade 











ie THE SCHWEROTLE STAMP CO., 
STENC|ILS-BURNING BRANDS: 
pli EEL STAI MPS & DIES — 


“SEALS -M PLATES- siete 





, = 














ARC LICHT & TROLLEY i 


tm sone SAMSON CORDAGE WORKS "03"o* 


Se <— 
<== —— —— 








“BOSTON” AUTOMATIC. 


THE “ BOSTON” 
AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
the only reliable auto- 
matic in the market. 
Guaranteed perfect in 
every detail. 








MANUFACTURED BY 


Beston Electric Co. 
29 Harrison Ave. Extension 


BOSTON “BOSTON”? MECHANISM. 








The best is never ‘‘good enough’ 
—but is always growing better 
with the ALLEN Soldering Stick 
Makers. That’s why ALLEN 
Soldering Stick users say: ‘‘It’s 
the best flux out and growing 
better.” Large ALLEN Soldering Stick FREE. 


L. B. ALLEN CO., Inc., 1335 Columbia Ave., Chicago _, 


ALLEN: SOLDERING PASTE AND SALTS; COMMUTATOR Lusricant | 














CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48» FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


large stock ou bend. Highland Park, Conn. 


la 
| ee by 








PARSELL & WEED, 
MODEL MABE FRS. 


Electrical, Experimental and Fine Tool Work 
Write for Booklet. 


The Franklin Gas Engine > Sate of Costes ont eee ; Finished Parts and 
—— Engines. Write for Gas Engine Circular No. 2. Telephone, 156 
n Square. 


THE FRANKLIN MODEL SHOP, 
129-131 West 3ist Street, New York City. 








Over 
Ten Thousand 
Miles in 
Use. 


CONTINUOUS RAIL JOINT CO. of AMERICA. 
General Offices: Century Building, 142 Market Street, Newark, N. J. 


























LARD AUTOMATIC WHEELED AND WHEELLESS DUCT RODS 


are coupled and uncoupled instantly and with ease. Furnished with and without wheels, as desired. 
They will not buckle or form a zig-zag line, and, with wheels, friction is removed making them very 
light running. They are perfectly rigid when pushed and become flexible when pulled. The rods 
cannot become uncoupled by any means in the ducts. 
angle of about 45 degrees to uncouple it. 
struck with telling effect without the slightest injury to the rods. 
The castings are of bronze with wheels of chilled cast iron. 
made of hickory, well seasoned in oil to prevent decay. Ordinary length, three feet by one inch diam- 
eter ; other lengths to order. 


JAMES S, BARRON & CO, Sole Agents 


200-206 West Broadway, New York 
Patented in America and Europe. 


well as to remove friction. 


The rear end of the rod has to be raised to an 
One man can push with ease 600 feet and a hard blow can be 
The wheels serve as duct cleaners as 
The rods are 


Prices and circulars on application. 








Desirable Agents Wanted for England. 
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PATENTS. 
(Continued from page 59.) 
709.996 Signal lamp for telephone 
switchboards; F. R. McBerty, Evans- 
ton, Ill 
710,007 
i} 


Elevator; J. Rice, Chicago, 


710,045 Electrical gg a gear; M. 
W. Day, Schenectady, N. Y.—In a 
system of controlling movement at a 
distance, a generator and a motor in 
circuit with the armature thereof, 
manually controlled means for induc- 
ing a variable field of force in said 
generator, and means controlled by 
the motor for inducing an equally 
variable opposing field of force in said 
generator. 

710,050 Constant-current transform- 
er; A. R. Everest, Lynn, Mass. 

710,052 Apparatus for maintaining 
uniform resistance in electrical cir- 
cuits; F. A. Gilbert, Brookline, Mass. 
—Series and shunt-wound carbon-fed 
controlling coils, and means including 
an electromagnet in circuit with ‘the 
shunt-winding and responsive to in- 
crease of voltage at the arc, to increase 
the effectiveness of the shunt-winding. 

710,055 Electric-are lamp; C. E. 
Ilarthan, Lynn, Mass.-- A tube, a coil 
and a spool, both of which surround 
the tube, and adjusting devices mount- 
ed on the spool for centering or adjust- 
ing the relation of the tube and the 
spool. 

710,056 Automatic circuit-breaker; 
C. D. Haskins, Schenectady, N. Y.— 
An electric circuit, automatic means 
for mechanically cutting a conductive 
part thereof upon determinate circuit 
conditions and means for expulsively 
extinguishing the arc formed at the 
cut part. 

710,065  Self-restoring 
J. J. Loeffler, New York, 

710,067 System of electrical distri- 
bution ; A. D. Lunt, Schenectady, 
WN. ¥ 


telephone ; 
eR 


710,068 Method of maintaining uni- 
form resistance in arc-lamp circuit ; 
E. O. Lundin, Boston, Mass. 


710,070 Apparatus for multirate 
metering; E. Oxley, Lynn, Mass. 

710,071 Lock; W. R. Paige, Chi- 
eago, Ill. 

710,072 Electric railway — 


W. B. Potter, Schenectady, } 
710,081-082 esate a cas dis- 


tribution; C. P. Steinmetz, Schenec- 
tady, N. Y. 
710,083 Electric meter; G. Stern, 


Charlottenburg, Germany. 
710,096 Electric controller; W. 
Carrell, West Homestead, Pa. 
(Continued on page 62.) 











[PATENTS]| 


Caveats, Trade-Marks, 

Copyrights and Designs. 

Send your business direct 
to Washington. 


Saves time and 
better service. 


PERSONAL ATTENTION | 


GUARANTEED. 
21 YEARS’ ACTIVE PRACTICE. 
Specialty— 
INTERFERENCE CONTESIS 
AND VALIDITY REPORTS. 
Address— 


SIGCE RR tote ERS 


insures 














ORLAN CLYDE CULLEN 


Counsellor-at-Law 


oe 5.3 Supreme Court, Reg- 
ttorney U. S. Pat- PATENTS 
an Wace U.S. and Foreign 


CAVEATS, TRADE MARKS and COPYRIGHTS 
No. 700 Seventh Street, N. W., 
Opp. U.S. Pat. Office. Wasuineron, D.C. 

















Suite 20-2 
National ‘Union Bidg. Washington, D. C. }. 
Trade-Marks 


PATENTS Copyrights 


EDWARD S. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents), 
Patent luawyer, 

American and Foreign Patents 

Secured Promptly. Moderate Fees. 
infringement Suits. interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office 

Records. 


Abstracts of File Wrappers of Applications 
before Patent. 
OFFICES: 


LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


LECTRIC HEATING 


APPARATUS 
OF EVERY DESCRIPTION 
“Unit” Enamel Rheostats 


The Sim oa Electric 
Heating Co. 


CAMBRIDCEPORT 
MAS 











The Mietz & Weiss 


Gas and 
Kerosene Engine 


1 to 60 Horse-Power. 





Automatic, ee and Reliable, 





ee ee 


MORSE AUTOMATIC LAMP ADJUSTER 


For Mills, Factories and Shops. 
Saves time, wear on cord, and 
is approved by all experts. . 
INCANDESCENT ELECTRIC LIGHT 
MANIPULATOR COMPANY 
116 Bedford Street, Boston, Mass. 


eng 3 ulati 

‘or ric Searine: Cha 
Storage Batteries and all en 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., New York 








WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 

















PATENTS. 











WASHINGTON, D.C. 
W e ate the original patentees 
and sole manufacturers of 


genuine lava insulation, Our new 
name and trade-mark is 


Lavite 


to distinguish the genuine from imita- 

tion. It is broadly protected. Refuse 

substitutes. 

The D. M. Steward Mfg. Co. 
Chattanooga, Tenn. 


New York Office 
107 Chambers Street 

















EsTABLISHED 1880. 


Agent for | Highest 
United States | GEO: H. BENJAMIN, M. E., Ph. D. | 9 

45 BROADWAY, N. Y. | References. 
and Foreign Speciality: The preparation of specifications for 


patents requiring an expert knowledge of the arts 
and sciences. Searches. | 





& 


| 








WANTED 


BURNED-OUT IN®ANDESC 
SCRAP METAL OF ALL 


GIVEN AND 
LO ee 


218 SHERMAN AVENUE 





ENT LAMPS AND BASES AND 
KINDS. HIGHEST PRICES 
FREIGHT PAID. 


SCHWALM & CO. 


NEWARK, N. J. 








How did you learn the addresses on this page? 


Tell the advertiser 


WHEN YOU WRITE to him. 























American Vitri= 
fied Conduit Co. 














GENERAL OFFICE — Broadway- 
Maiden Lane Building, NEW YORK 


ARS 


Manufacturers of V7 TRIFIED 
GLAZED 
CONDUIT 











MANHATTAN THIRD-RAIL 


INSULATOR 


40,000 of this type Insu- 
lator furnished by us te 
Manhattan Railway Co. 
of New York 
































a if 
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een Your Boilers to Be Ruined When You Gan Save Them 





Made to suit the water as per analysis 


DEARBORN - echo rt CHEMICAL WORKS 


| 4 Rialto Bldg., CHICAGO, ILL. Wma. Il. EpGar, P Telephone Harrison 3930 and 3931 Offices from New York to Honolulu 
2/70 


if Be C0. The Ball & Wood High-Speed Engine 


tremely low cost of maintenance. It is recognized as 
RIN the standard engine for electric light and railway plants. 
GENERAL OFFICES C H (or: VeTeF aoe INS aha. BALL & WOOD engines are made in all types for all 

















services requiring the best economy and efficiency 
Reynolds Tos BALL & WOOD Co. 
Works: ELIZABETHPORT. N. J. 
120 Liberty St.,. New York City 
Corliss 








DED LD APD ME DD DP DPD OBE oe 
OVER SAVES EXPENSE 


in high coal bills 
A A for Purifyi Sof nd 
4 000 utomatic Petar Ce or ifying, tenin: ng an 


Filtering or Cold Water before entering boilers. 


Positively Preventing Incrustation, Corroding and 


Foaming. 








Wale |lal-+-¥ 


PUMPING, BLOWING AND HOISTING ENGINES. 
RLEDLER PUMPS AND COMPRESSORS. 
SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 





Operated without Power, Steam or Mechanical 
Agitators. 


Simple and Durable in Its Construction. 

Cost Low and Very Economical in Maintenance. 
No Waste of Lime or Soda Reagents. 

No Renewal of Filtering Material Necessary. 
We guarantee our plants to do the work claimed. 


AUTOMATIC WATER PURIFYING GO. 


45 BROADWAY, NEW YORK 
AGENTS—F. T. Day, N. Y. Life Bldg... Chicago. 


Send for Goff, Horner & Co., Pittsburg, Pa. 
Catalog Jewett Allin, Coatthnseam, Tenn. 


BBPBSOSDWOSBSSO > > 


| 








ELECTRIC LOCOMOTIVES 


used with the 


HUNT INDUSTRIAL RAILWAY 


forhandling material In manufacturing establishments. Notrolley. No 
Electrolysis. Operated by Storage Battery. Safe, Simpleand Economical 


4. 
= 
C.W.HUNT CO. Westnew Brighton, N.Y. 











RS ES ee 





AMERICAN: Batt Dupcex Compounp ENGINE» Direct ConNneCTED GENERATOR 


tH ENTURY svies 57 


A Simple Engine wastes 25°/, of your fuel. 
The DUPLEX COMPOUND requires no more 
room, no more attention and no greater cost 
of maintenance, and its small additional first 
cost is more than saved every year. 


<<. You can’t afford to take a simple engine 
<n Poe as a gift and pay the extra cost of fuel. 


_ AMERICAN ENGINE COMPANY 


Sons bea N° 48 RARITAN AVE.. BOUND BROOK,N.J. 


TRADE PAPER ADV. AGENCY, N.Y. 


H2 
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PATENTS. 
(Continued from page 60.) 

710,099 Method of exhausting in- 
candescent electric lamps of relatively 
low voltage; S. E. Doane, Mariboro, 
Mass. 

710,121 - 122 Wireless telegraph 
system ; H. Shoomaker, Philadelphia, 
Pa. 

710,148 Resistance coil and support 
therefor; H. P. Davis, Pittsburg, Pa. 
—A resistance element comprising two 
rings of different diameter located in 
parallel plains and connected by a 
plurality of parallel arms and insulating 
blocks severally located between said 
pairs of arms. 

710,146 Automatic electric time 
switch; H. K. Gardner, Providence. 
BR. 1. 

710,158 System of electrica] distri- 
bution; B. G. Lamme, Pittsburg, Pa. 

710,163 Keyboard perforator; D. 
Murray, New York, N. Y. 

710,186 Method of exhausting in- 
candescent electric lamps ; 8. E. Doane, 
Marlboro, Mass. 

710,188 Electric switch ; B. J. Foley, 
Pittsburg, Pa. 

710,216 Insulating hanger; J. M. 
Schmidt, Elkhorn, W. Va. 

710,246 Telegraph fire 
Buchtel, Portland, Ore. 

710,257 Magnetic drilling jig; A. 
L. De Leeuw, Hamilton, Ohio. 

710,264 Electrical typewriter; C. 
Gibbs, New York, N. Y. 

710,270 Electric switch; F. H. 
Headley, St. Austell, England. 

710,278 Electric battery; T. H. 
Klinker, Jr., Jersey City, N. J. 


hose; J. 


710,282 Insulator; E. Lefever, Cli- 
max, Ohio. 
710,297 Insulator; R. S. Peirce, 


Chicago, Il. 

710,309 Telephone transmitter; M. 
Weisser, Milwaukee, Wis. 

710,311 Electromagnetic device for 
controlling the rotation of shafts; P. 
V. Avril, Paris, France. 

710,318 Tollapparatus for telephone 
exchanges; W. W. Dean, Chicago, 
Ill. 

710,320 Signaling apparatus; H. A. 
Fessenden, Detroit, Mich. 

710,333 Selective calling appliance 
for telephone lines; F. R. McBerty, 
Chicago, I]l.—Two ringing keys and 
pivoted switch levers thereof, a pivoted 
arm, a target or indicator carried there- 
on, and links between the said switch 
levers and the said target lever, where- 
by the target is set in a different posi- 
tion in the movement of each of the 
keys. 

710,335 Selective call for telegraph 
or telephone lines; Wm. Palmer, Jr., 
Rincon, N. Mex. 

710,346 Electrometallurgic _ treat- 
ment of ores; U. J. Tossizza, Paris, 
France. 

710,848 Electrical system of record- 
ing and checking as applied to railway 
signaling ; W. H. M. Weaver, Macon, 


a. 

710,254-355 Wireless telegraph sys- 
tem ; C. D. Ehret, Rosemont, Pa. 

710,356 Circuit-breaker for electric- 
lamp glowers; F. M. Goddard, Pitts- 
burg, Pa. 

710,363 Method of starting rotary 
converters ; B. G. Lamme, Pittsburg, 


Pa. 

710,367 Circuit-breaker ; C. J. Reed, 
Philadelphia, Pa. 

710,363 Electric lamp glower and 
method of attaching terminal wires 
thereto ; E. R. Roberts, Bellevue, Pa. 

710,372 Decoherer ; H. Shoemaker, 
Philadelphia, Pa. 

710,373 Interrupter for electric ap- 
paratus ; H. Shoemaker, Philadelphia, 


Pa. 
710,374 Electric arc lamp; A. F. 
Shore, New York, N. Y. 











WANTED T0 BUY 


SECOND -HAND GENERATORS, 
Switchboard, etc., 250 or 500 kilo- 
watts, direct-connected or belted, al- 
ternating or direct current. Address, 
A. H. KERSTING, 
218 La Salle St., 
Curcaaeo, ILL. 


SALESMAN WANTED 


By a large Hard Rubber Manufac- 
turer, to introduce and develop a Hard 
Rubber department. Must have good 
acquaintance with Electrical trade and 
a knowledge of where hard rubber is 
used. Address : 

“e s° 


Care ELECTRICAL REVIEW New York 














WANTED 


Good armature winders and brass 
finishers. Steady employment 
and good wages to first- 
class hands. Apply to 


Canadian General Electric Co. 


8 Queen Street, Montreal, Que. 








SALESMAN WANTED 


In every section who personally visits the 
electrical supply trade, street railways, 
electric light and telephone companies, to 
sell, in addition to his present line, a well 
advertised electrical specialty. Address 
M. C. B., 
Care Evecrricat Review, 
21 Park Row, New York. 


POSITION WANTED 


An experienced electrical sup- 
ply man desires to travel for 
some good house or would 
accept position as manager. 
Address 


CHICAGO 
Care ELECTRICAL REVIEW, 13 Park Row 














7... Draftsmen, $3 52 
to $4.00 per diem. A competitive ex- 
amination will be held at the New York 
Navy Yard, October 21, 1902, for the pur- 
pose of establishing an eligible register of 
electrical draftsmen. For application and 
further information address ‘“‘Command- 
ant, Navy Yard, New York.” W. H. 
Moody, Secretary of the Navy. 


NEW YORK CITY 
Tuerk Alternat- 


ing Current CEILING FANS 
HUNTER FAN & MOTOR 60. 


General and 


Export Agents FULTON, N. Y. Western Agents 


E. B. LATHAM & CO. WESTERN ELECTRIC CO. 
39 Vesey St., New York Chieago and St. Louis 














FOR SALE 
ELECTRIC ELEVATOR 


the best offer takes Electric Ele- 
vator (Sprague, type V Drum, 
right hand) installed June, 1897, 
220 volts, rise 50 to 60 feet, load 
2,500 Ibs., speed 110 feet per min- 
ute, with controller and automat- 
ics. This Elevator has been used 
in the Waite HovsE,. WASHING- 
Ton. D. C., and has been recently 
replaced by our new STANDARD 
House Automatic ELEVATOR—im- 
mediate delivery. Address 


Marine Engine & Machine Company 


1123 Broadway, New York, N. Y. 
or Harrison, N. J. 


COLUMBIA ARC LAMPS 


ECONOMICAL 
SIMPLE, DURABLE 


COLUMBIA ELECTRIC & MFG. CO. 


Office & Factory, 316-322 Market St. 
NEWARK, N. J. 








WANTED 


SALESMEN FOR INCANDESCENT LAMPS. 
State age, height and weight, whether 
married or not, electri experience, 
whether —- graduate, what degree, 
and territory familiar with. Address 
“INCANDESCENT” 


Care ELectricaL REVIEW New York 

















ALTERNATING MOTORS 
FOR SALE 


One 30 H. P. G. E. 3-phase, 200 
volts, 60-cycle. 

One 10 H. P. G. E. 3-phase, 200 
volts, 60-cycle. 

One 5 H. P. G. E. 3-phase, 200 
volts, 60-cycle. 

One 5 H. P. Westinghouse 2-phase, 
200 volts, 60-cycle. 

One 2 H. P. Stanley 2-phase, 200 
volts, 60-cycle. 

ALL SIZES DIRECT-CURRENT 
MOTORS AND DYNAMOS 

BOUGHT, SOLD, EXCHANGED 


D.S. HOLCOMB 
51 DEY STREET, NEW YORK CITY 


GENERAL MISSIONARY CON- 
VENTION, METHODIST 
EPISCOPAL CHURCH 


Cleveland, O., Oct. 2ist to 24th 


_Pennsylvania Railroad will sell excur- 
sion tickets from all points east of Pitts- 
burg and Erie on October 20th and 21st, 
g to return leaving Cleveland until 

ctober 27th, inclusive, at reduced rates. 








M. J. BLAKE MICHAEL BLAKE 


M.J.& M. BLAKE 


IRON ano STEEL SCRAP 
79 TENTH AVENUE 


COR. 15TH STREET 
Telephone Connection 
B97 18th St. — Soe 























~ HAWKINS: 
‘DUCATIonat WOR 
ror UP-TO-DATE tncinctrs 


Consisting Of Seven Volumes On 
STEAM, ELECTRICAL ENGINEERING 
And MECHANICAL DRAWING. 

A Set Of Practical Books for 
Practical Men PRICE #@i2- 
Terms *7. Per: /Tontl. 

CATALOG FREE Sent OpRequest 


| THEO. AUDEL & Co. ,63°55,4"- 
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EUREKA 
Coloring and Frosting Compounds are 


PERFECTION 


For Incandescent Electric Light Globes 
Put up in any size kage from 4 
ounces to 5 gallons. rite for prices. 
EUREKA ELECTRIC COLOR CO. 
21 & 23 Ann Street New York 





Thorough [nspections 


AND 


Insurance against Loss or Dam. 
age to Property and Loss of 
Life and Injury to Persons 
caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President, 
F. B. ALLEN, Second Vice-President, 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer, 

L. F. MIDDLEBROOK, Asst. Seo, 











- QUICK AND 
GOOD WORK 


is the kind that 


BURNLEY 
SOLDERING 
PASTE crn 


will help you to do. 
Put up in 2 02., 402., 
¥ Ib, rlb., 51b., 10 lb. 
and 50 Ib. packages. 
Stick and Paste 
The 
Burnley Battery 
and M’f’g Go. 


Painesville, Ohio 
DRY BATTERIES 











- Amateurs! Amateurs! Amateurs! 





THE first issue of THE MODEL ELEC- 

TRICAL and MECHANICAL EN- 
GINEER will be out in a very short time. 
Sample copies will be sent as soon as 
ready on receipt of 10c. 


R. THISTLEWHITH, Publisher 
Dover, New Jersey 








THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U.8. 
MANUFACTURER OF 
Mast Arms, Pole and Swing” 
ing Hoods, House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 














ELECTRICAL REPAIRS 
STREET RAILWAY WORK A SPECIALTY 
- Armature rewinding, Commutator Fill- 
ing. Buy and sell kinds of new or 
second-hand Spyereee. All work exe- 
cuted promp and fully guaranteed 


Largest general supply house in Central 
New York. 


~.. — Pater justify Pinos statement that we 
poh ht swcy~ Rad urnish your work at 
The R. M. Cornwell Co. 

347 West Fayette St., 
Syracuse, N.Y. 





W. R. OSTRANDER & CO. 
22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 
Speaking Tubes, Whistles, 
Annunciators. 
Electric and Mechanical Bells, 


Factory: 
OcKate Ave. 
BROOKLYN 


Send for 
Illustrated 
Catalogue. 

















~ 
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TO PROTECT LIFE IS 
TO SAVE LIFE 


No greater Protective Device has been constructed than the Fire 
Detecting Wire manufactured and sold under the trade name of 


Montauk Fire 
Detecting Wires 


Use with thermostats and have a continuous line of contact points 
instead of a single contact point as in the ordinary thermostat. 


























S Ls No, 3 


Mt Fusing Belowsoy”? Below4og? 


Xv 
-& alt 
e Ra aw 


No RY PF ut 
Mortlauk Wire Thermostat. Trg, ¥ vine 
Menten Zz la, 4 Pilla wae 


ap, 3 
Montuuk FireD _ pre —r 


(00 Broadway. ew York. AG s65 211 one 











The Safest of Safeguards 


All buildings and residences should be protected with Montauk Fire 
Detecting Wires. The best safeguard ever placed before the public. 



































WIRE COMPANY 


{1 BROADWAY ARR NEW YORK CITY 











| 
MONTAUK FIRE DETECTING 
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ELECTRICAL © STEAM MACHINERY 








Direct-Connected 
Railway Generator 


1—200-kw. Siemens - Halske, and 
21 x 20 High-Speed Auto Engine. 


Direct-Connected 
Lighting-Units 110 vos. 


2—33-kw. M. P. C. & C., with 
10x 10 Watertown Automatic 
Engines. 

{—25-kw. Bullock with 
Payne Engine. 


RAILWAY MOTORS 


IMMEDIATE DELIVERY 
150—38 B Westinghouse, 50 H.-P. 
1{00—49 Westinghouse, 38 H.-P. 
200—1I2 A Westinghouse, 30 H.-P. 
25—No. 68 Westinghouse. 
28—No. 69 Westinghouse. 
10—G. E. 800. 
12—G. E. 52. 

100—No. 3 Westinghouse. 

Lot of K,K2, K 10, K If, K 12 
Controliers, 


fix 10 





RAILWAY CENERATORS 
BELTED 


1—500-kw. General Electric, M. P. 
1—300 kw. General Electric, M. P. 
2—225-kw. General Electric, M. P. 
4—200-kw. General Electric, M. P. 
1—150-kw. Westinghouse, M. P. 
2—100-kw. General Electric. M. P. 
1—109-kw. Westinghouse, M. P. 6. 
1—100-kw. Siemens-Halske, M. P. 
2—150-kw. Ft. Wayne, M. P. 6. 
1—200-kw. Edison. 

8— 60-kw. Edison, Bipolar, M. P. 
2 -— 75-kw. Thomson-Houston. 
6—D62 Thomson-Houston. 





EXTRA ARMATURES 
1—200-kw. Edison, 500 volts. 


1—150-kw. 110 volts. 
1—100-kw. = 500 volts. 
2— 60-kw. - 500 volts. 
2— 60-kw. 3 110 volts. 
1— 25-kw. - 110 volts. 
1— 15-kw. bi 110 volts. 
1— 12-kw. * 110 volts. 
1— 10-kw. * 110 volts. 
1— 3-kw 0s 110 volts. 


1—D50 T.-H. 500 volts. 
1—A120 T.-H. alternating toothed style. 
6—T.-H. M. D. 2-Are Armatures of ring 


type. 
2—No. 8 Brush Are Armatures. 9.6 Amp. 


BELTED MOTORS 
500 VOLTS 
1—100-H.-P. M. P. General Electric. 
2— 60-kw. Edison. 
1— 25-H.-P. C. & C. 
1— 15-H.-P. T.-H. 


1— 20-H.-P. Westinghouse. 
1— 12-H.-P. C.& C. 

1— 10-H.-P. Mather. 

1— 10-H.-P. T.-H. 
1--74-H.-P. Card. 
1-74-H.-P. C. & C. 

1— 10-H.-P. General Electric. 
1— 5-H-P.C.&C. 

1— 5-H.-P. T.-H. 

1— 3-H.-P. General Electric. 
1-- 3-H.-P. knap. 

1— 3-H.-P. Crocker-Wheeler. 
1— 3-H.-P. T.-H. 

1— 2H.-P. Belknap. 

1— 2H.-P. General Electric. 
1— 44-H.-P. Detroit. 





BELTED DYNAMOS 
AND MOTORS 
220 VOLTS 
1—240-kw. M. P. Walker. 
2— 80-kw. M. P.C. & C. 
1— %5-H.-P. M. P.C. & C. 
1— 56-kw. Westinghouse M. P. 


1— D62-kw. Thomson-Houston. 
1— D20-kw. Thomson-Houston. 
1— 40-H.-P. Hobart. 

1— 25-H.-P. C. & C. 

1— 25-H.-P. Eddy. 

1— 15-H.-P. Perret. 

1— 15-H.-P. Excelsior. 


1— 12-H.-P. C.&C. 
1— 10-H.-P. Thomson-Houston. 
1—84-kw. Edison. 


1— 8-H,-P. Excelsior. 

1— 3-H.-P. Exceisoir. 

1—244-H.-P. Ft. Wayne. 

1— 15-kw. Siemens & Halske, for direct 
connection. 





BELTED DYNAMOS 
AND MOTORS 
110 VOLTS 


Edison. 
Westinghouse M. P. 
M. P. Westinghouse. 
Edison. 


Edison. 
Edison. 


2—100-kw. 
1—100-kw. 
2— 7-kw. 
2— 60-kw. 
1— 45-kw. 
3— 30-kw. 
1— 25-kw. Edison. 

1— 50-kw. Siemens & Halske. 
1— 30-H.-P. U.S. 

1— 80-H.-P. Westinghouse M. P. 
2— 35-kw 6 Pole Lundell. 

1-- 15-H.-P. Excelsior. 

1— 15-H.-P. Mather. 


1— 10-H.-P. M. P. Excelsior. 
1— 10-H -P. Bipolar Excelsior. 
1— 5-H -P. Thomson-Houston. 


1— 25-Amp. Westinghouse. 
5—114-H.-P. M. P. Excelsior. 
1— 10-Amp. Westinghouse. 
1— 38-kw. Mather. 

1— ie Ft, Wayne. 

1— 2H.-P. Excelsior. 


ALTERNATORS 
(SINGLE PHASE.) 


1—375-kw. G. E., Class 80-375-90-2,300 volts, 
60-cycle, direct-connected to a 20 
and 36x48 Cross Compound, E. P. 
Allis Tangye Frame Engine. 

1—250-kw. Westinghouse, 1.100 volts, 120- 
cycle. 

2—150-kw. Ft Wayne, 1,040 volts, 120-cycle, 
700R P.M. 


2—A120 General Electric, single-phase, 
1,000 volts, 16,000 alternations. 

1—120-kw. Westinghouse single-phase, 
2,000 volts, 16,000 alternations. 

1—120-kw. Westinghouse, 1.100 volts, 
16,000 alternations, toothed arm. 

2—A100 T.-H., single-phase, 1,100 volts, 
16,000 alternations. 

1—100-kw. Ft. Wayne, 2,200 volts, 16,000 
alternations. 

8— 70-kw. T.-H., self-oiling, 120-cycle, 1,050 
volts. 

2— 60-kw. General Electric, single-phase, 
1.100 volts, 16,000 alternations. 

2— 60-kw. Westinghouse, single-phase, 16,- 
000 alternations, 1.100 volts. 

1— 45-kw. Westinghouse, 2,200 volts, 16,- 
000 alternations. 

1— 45-kw. Westinghouse, 2,200 volts, 7,200 
alternations. 

1— 45-kw. Westinghouse, 1,100 volts, 7,209 
alternations. 

2—A35 General Electric. single-phase, 16,- 
000 alternations, 1,050 volts. 

2—A80 General Electric, single-phase, 16,- 
000 alternations, 1 050 volts. 

1— 80-kw. Westinghouse, 1,100 volts, 16,- 
000 alternations. 





ALTERNATORS 


(Two AND THREE PHASE.) 


1—600-kw. 60-cycle, 3-phase Westing- 
house, direct-connected to 23x42 St. 
Louis Corliss Engine. 

1—650-kw. 2-phase Stanley, 133-cycle, 1,200- 
2,400 volts. 

2—250-kw. General Electric. type A. T. B., 
16-250-450, 3-phase, 60-cycle, 10,000 
volts. 

2—325-kw. 2phase Stanley, direct-con- 
nected to Tandem Compound Rus- 
sell Engines, condensing. 

1—150-kw. Monocyclic, 3-phase, 60-cycle, 
2.200 volts. 

1—150-kw. General Electric, monocyclic, 
2,200 volts 120-cycle, complete. 

1—150-kw. Stanley, 2-phase, 1 000-2 000 
volts, 120-cycle. 

1—120-kw. General Electric, 2-phase, 60- 
cycle, 2,200 volt. 

1— %5-kw. Stanley, 2,000-1,000 volts, 2- 
phase, 16,000 alternations. 

1— 7%5-kw. General Electric, 2-phase, 60- 
cycle, 2,200 volts. 

1— %5-kw. Westinghouse, 2-phase, 60-cy- 
cle, 2 200 volts. 


ARC DYNAMOS 
aa Brush, No. 12 
ight, multi-circuit Brus 
am: No. cf li ush, 2,000 ¢. 
_ » Multi-circuit Brus 
i ma Z cuit Brush, 1,200 ¢, 
ght, multi-circuit Brus 
P. No. 9. a eh 
3—M. D. 12, 75-light, 
a eo 
. 2, 50-light, Thomson- 
are gee a 
12, 50-light, Thomson- 
= P Png son-Houston 
4—M. 2, 45-light, Thomson Houston are 


dynamos. 
3—No. 8, 65-light, 2,000 candle-power Brush 


Thomson-Houston 





BOILERS 


38—250-H.-P. B. & W. Boilers. 
8—175-H.-P. B. & W. Boilers. 
1—120-H.-P. B. & W. Boilers, 
2—175-H.-P. Stirling Boilers. 
8—800-H.-P. Campbell & Zell. 
2—200-H.-P. Campbell & Zell. 

1— 72x17’ Return Tubular. 

6— ag wd Return Tubular, with 186" 


lues. 
2— 72x18’ Return Tubular. 








ENCINES 


1—20x36x48 Tandem Compound Hamilton 
Engine, wheel 22 ft. diameter x 56 
in. face, right hand. 

1—20 and 88-48 Tandem Compound Corliss, 
wheel 22 ft. diameter x 50 in, face 
Tangye Frame. 

1—36x72 Corliss Engine, (-ton wheel. 

1—20x48 Geo. H. Corliss, right hand wheel, 
15 ft. x 30 in. face. 

1—18x48 Greene, with wheel 14 ft, x 30 in, 


‘ace. 
1—1844x18 center crank Ideal Engine, 

speed 220 R. P. M.: driving wheel? 

ft. 6 in. diameter x 25 in. face. 
1-12 & 20x12 Vertical Compound West- 


inghovise. 

1—16 & 27x16 Vertical Compound West- 
inghouse. 

1—18 & 30x16 Vertical Compound West- 
inghouse. 

1—15x16 Buckeye. 

2—1546x15 Armington & Sims. 

1—15%x16 N. Y. Safety. 

1—14x16 N. Y. Safety. 

1—183x15 Buckeye Auto. 

1—13x14 Watertown. 

1— 9x12 Buckeye. i 

8—1814x18 Armington & Sims. 

1—1814x18 McIntosh & Seymour. 

1—15 & 28x17 Tandem Compound, Me- 
Intosh & Seymour. 

8-18% & 23x18 Tandem, Heavy Duty 
Williams’ Auto. Engine:, whee's 
in. diameter and 25 in. face, shaft 11 
in. diameter. , 

2—25-H.-P. Vertical Nash Gas Engines. 

2—18x12 Erie Ball. 





CONDENSERS. 
2—No. 4 Davidson Jet, 350 H.-P. capacity 
each. 








This department has a complete mechanical equipment of the most modern type, and is especially designed an 
fitted with a view to handling with the greatest despatch and thoroughness every kind of repair work. 
We employ a large force of skilled mechanics, and all work is done under the direction of a competen 


superintendent. 


We solicit the repairs of street railway and lighting companies, 


reliable electrical repair work done promptly. 
We make a specialty of rewinding railway generator armatures as well as all forms of Railway Motors, 


Controllers, Etc. 


OUR ELECTRICAL REPAIR DEPARTMENT 





d 
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and large manufacturers who require thoroughly 


\ 








ROSSITER, MacGOVERN 


Main Office, 141 BROADWAY, N.Y. CITY 


FACTORY 
JERSEY CITY, N. J. 


Se 


BRANCH CFFICES 
BOSTON-ST. LOUIS 


00004 
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Charles E. Dustin Company 


DEALERS IN ALL KINDS ELECTRICAL AND STEAM MACHINERY 


DIRECT-CONNECTED UNITS 


{225 kw., Westinghouse, 8-pole, 50 Volts, Railway Generator, Direct !—S0O kw., 120-Voit Waddell-Entz Generator, Direct Coupled to Straight 
coupled to 18x30xI6 Westinghouse Compound Engine. ABSO- Line Fngine 
LUTELY AS GOOD AS NEW . 2—25 kw., 125-Volt General Electric Generators, Direct Coupled to one 
1—18715 kw., Westinghouse M. P. 8 120-Volt Generator, Direct eee Triple Expansion Marine Vertical Engine 
io Westinghouse Compound Engine. Unit complete with con- A NUMBER SMALLER SIZES FROM 714 KW UPWARDS 


denser and piping 





BELTED RAILWAY GENERATORS 








2—500 kw., 6-pole, General Electric 1—180 kw., 4-pole, Westinghouse 1—90 kw., 4-pole, Thomson-Houston 

{—270 kw., 4-pole, General Electric 2-110 kw., 4-pole, Eddy ' 2—80 kw., Bipolar, Detroit 

2—206 kw., 4-pole, General Electric 8—100 kw., 4-pole, General Electric 1—D62, Thomson-Houston 

1-206 kw., 6-pole, Westinghouse 1—100 kw., 4-pole, Walker Extra Armatures for most of these ma- 

2-15) kw., 6-pole, Westinghouse 1—100 kw., Bipolar Edison chines 

ALTERNATORS 

| 4 250 kw., General Electric, 60 Cycles, 2,400 Volts, Class 10,250» 2—250 kw., General Electric, 2,400 Volts, 60 Cycles, Three-Phase 
| 500, Three-Phase Motors 
| 1-154 kw., Stanley, 1,000 or 2,000 Volts, 125 Cycles, Two-Phase 1—60 kw., General Electric, 1,040 Volts, Single-Phase 

1—120 kw., General Electric, 1,000 Volts, Single-Phase 1—A35, Thomson-Houston, 1,000 Volts, Single-Phase 

—i20) kw., General Electric, 2,000 Volts, Single-Phase 

ENGINES 

Pair 23x42 Greene on one shaft 12 and 23x18 McEwan Tandem Compound 10x14 Straight Line 

22x48 Harris-Corliss 18x16 Erie Ball 12 and 20x12 Westinghouse Compound 

18x48 Geo. H. Corliss 10x18x20 Payne Tandem Compound 7x8 Payne 

16x42 Greene 13x12 Armington & Sims 18x42 Allis-Corliss Engine 

ARC MACHINES 
2—No. 9 Brush-Oil Regulator, multi-circuit, first-class condition. 1—No. 12 9.6 amperes 
Equal to new Thomson-Houston M. 2, L. D. 12 and M. 12 
2—No. 11 Brush-Oil Regulator, multi-circuit. Elegant condition 
ARC LATIPS 
General Electric Form 2, Alternating Multiple Arc Lamps Brush No. 31 Thomson-Houston M 2 and K 2 and K 12 





Large lot of Transformers all sizes, General Electric Type F. and H. and other makes 


A number of G. E. 57 (50 H. P.) Railway Motor Equipments with K 11 Controllers. Very little used. Also 
other Railway Equipments in first-class condition 


SEND FOR COMPLETE LIST OF APPARATUS WE HAVE IN STOCK 


OFFICES: 11 Broadway, New York 


FACTORY AND WAREHOUSE: Orangeburgh, N. Y. 




















Dynamo Latest Seventh AMERICAN EDITION 








Eiectric | A MANUAL FOR STUDENTS OF ELECTROTECHNICS 


The recognized authority in all schools of technology. 
The graduating text-book throughout the world for all electrical engineers. 
This is the latest edition cof Prof. Thompson’s great work. 


b | NOTICE Tis Evition of Dynamo-Electric MACHINERY IS COMPLETE in one 

ac ine ry | volume. Students of Electricity have complained of the bulk of 
ete || the two-volume edition recently published. 

At their suggestion this edition has been printed on an opaque paper so 

By || as to make it more portable. The type is the same size as formerly and 

|| nothing has been omitted. Copies of this edition are sent express prepaid by 


Silvanus P. Thompson, D. Sc., B.A.,F.R.S. | the publishers on receipt of $5.00. 














| Vol., Sv, 846 pages. IMlustrated. 19 folding 











olates. Cloth, git, $5.00 | Electrical Review Publishing Co." """,23,“" °" 
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‘GUARD AGAINST ACCIDENTS 


IN YOUR POWER PLANT 
ELECTRIC RAILWAY POWER PLANTS ‘prsent the best stationny engi 


; ; ; ; ‘ neering practice known to science 

Their machinery is also subjected to the greatest possible strain, owing to the constantly varying loads at different 
hours of the day and at different seasons of the year. 

Being the best, it is therefore the most expensive machinery built, and constant care must be taken to prevent accidents 


What precaution have you taken to GUARD AGAINST ACCIDENTS? 
The MONARCH ENGINE-STOP and SPEED LIMIT SYSTEM 


is the simplest and most effective accident-preventing device ever applied to an engine. 
If you are interested enough to drop us a line we will send you scores of letters relating actual instances where our 
system has prevented the destruction of life and of thousands of dollars’ worth of property. 


SUPPOSE the governor of your engine should get out of order and refuse to work ? 
SUPPOSE the governor belt should break ? 
SUPPOSE 3 sudden relief of load should cause a dangerous increase of speed in your engine ? 


THE MONARCH SPEED LIMIT 


would immediately and automatically stop the engine, and thus avoid an expensive and perhaps fatal accident. 


Ok 














SUPPOSE the cylinder head should blow out ? This is possible with the best built machinery through 
defective castings. 

SUPPOSE 2 pipe or a joint should burst and fill the power-house with steam’? 

SUPPOSE an armature should burn out ? 

SUPPOSE some one should get caught in the machinery ? 

SUPPOSE «@ piston-rod should give way, a crank-shaft should break, or any other accident should 
happen to your engine ? 


THE MONARCH ENGINE-STOP 


would give you instantaneous control of the engine, by simply pressing 
a button in any part of the power-house, inside or outside. 


CONSOLIDATED ENGINE-STOP CO. “"**.20"" 
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Che Green 
Fuel 
Economizer 
Company 




















Here are two views showing Green’s 
Economizer in course of erection 


























Matteawan, New York 


Sole Manufacturers in the United States 











Electric Light 
Power and 


Traction 
Plants 


will find it advantageous to study the 
economies from Green’s Economizer 
service. From the reports of hundreds 
of users and the demonstrations of 
varying tests, conservative estimates 
place the fuel saving as ranging from a 
Minimum of 10 per cent to a 
Maximum of 20 per cent. 

At the present range of coal prices 
(which are likely to obtain for the next 
twelve months) this is equivalent to 

30 per cent saving. 

Under all conditions the 


Green's 
Economizer 


system is a dividend earner far in excess 
of its original cost and the expense 

of operation. 

We will gladly send you a book, with- 

out cost, describing the construction and 
operation of Green’s Economizer and a 

list of some of the plants in which 

it is in use. 
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No. 109 


BIT STOCK DRILLS 


FOR METAL OR WOOD 


MORSE TWIST DRILL 
AND MACHINE COMPANY 
NEW BEDFORD 
MASS. 
U.S.A. 


MAKERS OF 


Drills, 
Chucks, Reamers, 
Cutters, Taps, Dies, 
and Machinists’ Tools 


Our Bit Stock Drills will fit any 
brace in the market, and will drill steel, 
iron, or other metals, as well as wood. They 
are not injured by contact with screws or nails, and 
will bore straight any kind of wood without splitting it. 


= 


~ 








IMERICAN BELL TELEPHONE COMPANY 


(25 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November (7, (891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 








‘‘The King’s Highway’’ 


To the 
Gateways of Commerce 


Through the 
Centers of Population 











adding greatly to the interest of your journey, 
without increasing its expense beyond what you 
would expect to pay for the “best,” which 
you secure if you travel by the 


NEW YORK CENTRAL LINES 


A Copy of ‘‘ Four-Track Series ” No. 13. ‘‘ Urban 
Population in 1900,” will be sent free, on receipt of a 
two-cent stamp by George H. Daniels, General Passen- 
ger Agent, New York Central & Hudson River R. R., 
Grand Central Station, New York. 











CLASSIFIED INDEX 


(Continued from page 40.) 


Engineers and Contractors. 


Arnold Electric Power Station Co. 


Barstow, W. 8. 
Cahoon, Jos. Blake. 
Kutsch, L. W. 
Lydon, Lamar. 
cTighe, T. J. 
New England Engineering Co. 
Rae, Frank B. 
Reuterdahl, Arvid. 
Sheaff & Jaastad. 
Vail, J. H. 
Western Electric Co. 
White & Co., J. G. 
Wilmerding, C. H. 


Fans and Fan Motors. 
Central Electric Co. 
Dieh] Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
Hunter Fan & Motor Co. 
Pacific Electric Co. 
Robbins & Myers Co. 


Shedd Electric & Manufacturing Co. 


Sprague Electric Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


Fan Motor Appliances. 
The Coleman Mfg. Co. 


Feed Water Heaters. 


Stilwell-Bierce & Smith-Vaile Co. 


Fire Brick. 
McLeod & Henry Co. 


Fire Extinguisher. 
Monarch Fire Appliance Co. 


Flexible Shafting. 
Stow Manufacturing Co. 


Fuses. 
D. & W. Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
McIntire Co., The C. 


Fuel Economizers. 
Green Fuel Economizer Co. 


Gaskets. 
U. 8. Mineral Wool Co. 


Globes, Shades, Ete. 
Frink, I. P. 
Pheenix Glass Co. 
Wheeler Reflector Co. 


Graphite. 
Dixon Crucible Co., Jos. 


Heating Aupeneine. 
American Electric Heater Co. 
Prometheus Electric Co. 
Simplex Electrical Co. 


House Goods. 
Boston Electric Co. 
Central Electric Co. 
Ostrander & Co., W. R 


Hoisting Machinery. 
Brown Hoisting Machinery Co. 


Incandescent Lamp Coloring. 
Eureka Electric Color Co. 


Injectors. 
unkenheimer Co., The 


Instruments. 
Biddle, Jas. G. 
Bristol Co. 
Bullock Electric Mfg Co. 
Gen’! Incandescent Arc Light Co. 
Jewell Electrical Instrument Co. 


Keystone Electrical InstrumentCo. 


Knott Apparatus Co., L. E. 
Machado & Roller. 

Myers Break Finder Co. 
Pignolet, Louis M. 

Stanley Instrument Co. 
Wagner Electric Mfg. Co. 


Westinghouse Electric & Mfg. Co. 
Insulators and Insulating Material. 


Brookfield Glass Co. 

Case Brothers. 

Central Electric Co. 
Massachusetts Chemical Co. 
Mica Insulator Co. 

Standard Paint Co. 

Standard Undergroynd Cable Co. 


Insulatorsand Insulati 
Standard Varnish we 
Sterling Varnish Co, 
Steward Mfc. Co .D.M 
Thomas & Sons €o:, Re 


J —— Roxes. 
ssert Electric Construction ( 
Gen’l Incandescent Arc Light Cy 


ym ane. 
ams-Bagnall Electric (0 
Central Electric Co. a 
olumbia Electric & Mfc. ¢ 
— Electric Co, iin 
en’l Incandescent A i ’ 
Helios-Upton Co, — 
Western Electric Co. 
Westinghouse Electric & Mfg, Co, 


Lamps, Decorative, 
Central Electric Co. 
Edison Decorative 

Lamp Department, 
Gen’l Incandescent Are Light Co 
ey & Westbury Electric Lamp 


8. 


& Miniature 


0. 
Sawyer-Man Electric Co. 


Lamps. Incandescent. 
Banner Electric Co. 
Buckeye Electric Co, 
Columbia Incandescent Lamp Co 
Economical Electric Lamp Co. _ 
Fort Wayne Electric Works, 
per ge —— Co. 

n’l Incandescent Are Light ¢ 
New York & Ohio Co. ” 
Phelps Co. 

Sawyer-Man Electric Co, 
Schlesinger & Mears, 

Shelby Electric Co. 

Sterling Electrical Mfg. Co. 
Warren Electric & Specialty Co, 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Launches. 
Electric Launch Co. 


Lighting Plants. 
ullock Electric Mfg. Co. 
Crocker-Wheeler Co. 
Fort Wayne Electric Works. 
Reuterdahl Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lightning Arresters. 
eneral Electric Uo. 
Westinghouse Electric & Mfg. Uo. 


Lubricators. 
Dearborn Drug & Chemical Co. 
Lunkenheimer Co., The 
Siegrist Lubricator Co. 


Mast Arms. 
T. H. Brady. 


Meters. 
Fort Wayne Electric Works. 
Westinghouse Electric & Mfg. Co. 


Mica. 
Mica Insulator Co. 
Munsell, Eugene. 
Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 


Name-Plates. 
The Schwerdtle Stamp Co. 


——_ and Pliers. 


mith & Hemenway Co. 
Utica Drop Forge & Tool Co 
Paint. : 
Massachusetts Chemical Co. 
Standard Paint Co. 
Patent Solicitors. 
Benjamin, Geo. H. 
Cullen, Orlan Clyde 
Duvall, Edw. 8. 
Siggers & Siggers. 
Pipe Covering. 
Us. nm Wool Co. 
Platinum. 
Baker & Co , 
Poles, Brackets, Pins, Ties, Cross 
Arms, Climbers, Ete. 
Central Electric Co. 
Donnelly, John 
Klein & Sons, Mathias. 
Lindsley Brothers Co. 


(Continued on page 70.) 
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SENERAL ELECTRIC COMPANY'S 


MODERN ENCLOSED ARC LAMPS 





Machine shop lamps are 
especially suitable for shops 
doing very fine work; because 
of the shadowless quality of 
the light. 

















Series Enclosed Arc 
Lamps light the streets 
of most of the principal 
cities of this country. 





General Office: Schenectady, N.Y. 


New York Office: 44 Broad Street 
Sales Offices in All Large Cities 
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CLASSIFIED INDEX 
(Continued from page 68.) 
Poles, Brackets, ving aaa Cross- Switches, Etc, 


From Conductor to Chief Engineer. 


An I. C. S. training is just the thing for the young man 
who wishes to obtain a thorough technical education without 
loss of time and at small expense. When I enrolled in the 
Electrical Power and Railways Course, I was employed as a 
street-car conductor by the New Paltz and Poughkeepsie 
Traction Company, of New York. As a result of my train- 
ing by mail, I have been promoted to the position of chief 
engineer for the same company, and my salary has been 
substantially increased. 

A. K. VRADENBURGH, New Paltz, N. Y. 





We have hundreds of endorsements just as strong and 
convincing as the foregoing. You owe it to yourself to find 
out just what we can do for you. Our advice and assistance 
has put many a man on the road to progress and prosperity. 
You should ask it at once. 


FILL OUT AND SEND IN THE COUPON TODAY. 


eee SSSSSHSSHSSSHFSHSHSSSSSSSSHSH#sSSSeHoeHHoseeeoeoe eeese 





International Correspondence Schools 
SCRANTON, PA. 


Please explain how I can qualify for position marked X below. 


Box 1003, 





| 


SAAC IEP AIRC 


Electrical Engineer oe 
Telephone Engineer 

Telegraph Engineer 

Erector of Electric Machinery 
Manager Electric Railwa 

Manager Electric Light Plant 

Supt. Electric Light and Power Plant 2 
Fire Underwriters’ Inspector = 


Machine Designer 
Mechanical Draftsman 
Gas Engineer 
Refrigeration Engineer 
Marine Engineer 
Steam Engineer 

Civil Engineer 
Municipal Engineer 


Interior Wireman _—| Architect 
Foreman —— Room ——| Chemist 
Foreman Electrical Repairs - Bookkeeper 
Dynamo Tender Stenographer 


Electrical Lineman 
Motorman — 
Mechanical Engineer 


To Speak French 
To Speak German 
To Speak Spanish 














ate etereer eo ® 


Name _ 
Street and No. 


City ; ; = ee | ee Pree 
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IDEAL FIRE PROTECTION for au 


ELECTRICAL APPARATUS 


Highest Awards at National Export, Central 
Canadian, Pan-American and Charles- 
ton Expositions. 
MONARCH FIRE APPLIANCE COMPANY 
247-249 Pearl St., NEW YORK CITY 





TE 








Arms, Climbers, 
Phelan, D. W. - 
Standard Pole & Tie Co. 

Duage (Electric Driven). 
Sti 

Rail-Bonds. 
Roebling Sons Co., John A. 


Railway Car Lighting. 
Consolidated 
Lighting & Equipment Co. 


Railway Specialties (Electric). 


Central Electric Co. 


Continuous Rail Joint Co.of America. 


Electric Appliance Co, 
General Electric Co. 
Johnson, Chas. F. 


Kinsman Electric & Railway Supply 


Co. 
Stuart-Howland Co. 


Westinghouse Electric & Mfg. Co. 


Reflectors. 
Frink, I. P. 
Klemm & Co. 
Wheeler Reflector Co. 


Repairs. 
Chicago Edison Co. 


Replacers Incandescent home. 
anip- 


Incandescent Electric Light 
ulator Co. 
Rheostats. 
Cutler-Hammer es, i 
Cutter Electrical & Mfg. Co. 


Gen’l Incandescent Arc Light Co. 
Westinghouse Electric & Mfg. Co. 


Schools. 


Electrical Engineer Institute of Cor- 


respondence Instruction. 


Internat’! Correspondence Schools. 


Seals. 
The Schwerdtle Stamp Co. 


late. 

Bonville, Edward. 
Soldering Sticks and Paste. 

Allen & Co., L. B. 

Burnley Battery & Mfg. Co. 
Specialties. 

Barron & Co., Jas. S. 

Bonville, Edward. 

Boston Electric Co. 

Electric Contract Co. 


Gen’! Incandescent Arc Light Co. 
Incandescent Electric Light Manip- 


ulator Co. 
Marshall-Sanders Co. 
Phelps Co. 

Speed Limits. 

Consolidated Engine-Stop Co 

Spinning Jennys. 

Jas. 8S. Barron & Co. 

Steam Specialties. —__ 
American Water Purifying Co. 
Lunkenheimer Co., The. 
McLeod & Henry Co. 

U.S. Mineral Wool Co. 

Steel Spring Wire. 

Barnes Co., The Wallace. 
Cary Spring Works. 

Steel Stamps. 

The Schwerdtle Stamp Co. 

Stencils. 

The Schwerdtle Stamp Co. 

Storage Batteries. 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Helios-Upton Co. 

National Battery Co. 
Reuterdah! Electric Co 
Smith Storage Battery Co. 

Switchboards. 

Bossert Electric Construction Co 
Bullock Electric Mfg. Co. 
Central Electric Co. 

Eyanson & Co., Geo. T. 

Fort Wayne Electric Works. 
General Electric Co. 


Gen’! Incandescent Arc Light Co 


Kutsch, L. W. 
Wagner Electric Mfg. Co. 


Westinghouse Electric & Mfg. Co. 


Switches, Ete. 
Central Electric Co. 
Cutter Electrical & Mfg. Co. 


well-Bierce & Smith-Vaile Co. 
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Eyanson & Co., G 
Paes Electric on ° 

en’! Incandescent Are Light ¢ 
Hart & Hegen the 
Hart Mfg. ." — 
Hill Electric Co., W.S 
Marshall-Sanders Co. 
Western Electric Co, 
Westinghouse Electric & Mfg. Co 


Tape and Splicing ¢ 
Massachusetts Chemicet ae 


Telegraph Supplies, 
Stuart- eaten Co. 
Telephones. 
American Bell Telephone Co. 
American Electric Telephone (o 
American Toll Telephone Co, — 
pace a a Co. 
entral Telephone & Elect 
De Veau Telephone Mfg. Ce m 
Ericsson Telephone Co, : 
— har dee Co. 
ello witchboard & § } 
New York Telephone Go. ey * 
North Electric Co. 
Spencer Electrica! Co, 
Stanley & Patterson, 
Stromberg - Carlson 
Mfg. Co. 
Viaduct Mfg. Co. 
Vought-Berger Co. 
Western Electric Co, 


Ties, Cross-Arms, Brackets 
Climbers, Ete, lee 
Central Electric Co. 
Donnelly, John 
Klein & Son, Mathias, 
Lindsley Brothers Co. 
Standard Pole & Tie Co, 
Tools. 
Lowell Wrench Co. 
Morse Twist Drill Co. 
Smith & Hemenway Co. 
Utica Drop Forge & Tool Co. 


Transformers. 
Fort Wayne Electric Works. 
New York & Ohio Co. 
Vindex Electric Co. 
Christensen Engineering Co. 
Wagner Electric Mfg. Co. 
Warren Electric & a Co. 
Western Electrical Supply Co 
Westinghouse Electric & Mfg. Co. 


Turbine Governors. 
Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The 


Valves. 
Lunkenheimer Co., The. 
Varnish, Insulating. 
Massachusetts Chemical Co. 
Standard Varnish Works. 


Water- Wheels. 
Leffel & Co., Jas. 
Risdon-Alcott Turbine Co. 
Stilwell-Bierce & Smith-Vaile Co. 


Water- Wheel Governors. 
Lombard Water-\W heel Gov. Co. 


Whistles, 
Lunkenheimer Co., The. 


Wires and Cables. 
American Electrical Works. 
American Insulated Wire & Cable Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Collyer Insulated Wire Co. 
Crescent Insulated Wire and Cable Co. 
Driver-Harris Wire Co. 
Eastern Electric Cable Co. 
— aes Co. 
General Electric Co. 
India Rubber and Gutta Percha 
ulating Co. 
Berens e-Detecting Wire Co. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite €o., The. 
Phillips iamalted Mie Loom 
ns Co., . 
aoc | salated Wire & Cable Co. 
Simplex Electrical Co. Os 
Standard Underground Cable 
Weatern Electric Co. 


Telephone 





(ete 
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THE MOST 
UNIQUE 
SERVICE 


we have offered advertisers 


will be embodied in the 








NOVEMBER 8, 1902 | 
EXPORT and 
DOMESTIC 
NUMBER 














This one issue will cover all 


the American and _ foreign 


electrical interests. In circu- 


lation it will be 


Many Numbers 
in One 


We shall send you a prospec- 
tus in a few days. You will 
be the gainer if you do not 
close November advertising 
arrangements until you have 


seen it. 


Electrical Review 
New York 





EDUCATIONAL ANNOUNCEMENTS 








McGILL UNIVERSITY “SANSDA~ 


Courses in Architecture, Civil Engi- 
a Mechanical Engineering, Elec- 
trical Engineering, Mining Engineering, 
Practical Chemistry. 

For descriptive pamphlet or informa- 
tion, _— 

J. NICHOLSON, Registrar 

HENRY T. BOVEY. Dean 





University of Wisconsin YADISON 
pi fe of ee roe Engineering 


Courses in echanical, Electrical 
and Biectro-Chsmical Ea feos All profes- 
sional instructio — men of large prac- 


tical ee in ur respective ———— 
Completely equipped shops and laboratories. 
Gradua ite students received in all courses. Gym- 
pasium. facilities and athletic opportun- 
ities unexcell has 


- Fees moderate. ‘“ Madison 
e m: cent site of any inland town of 
America.” It is as healthful as 
For log r information, address 





Lewis Institute, Chicago, Ill. 
aomeet. OF ENGINEERING 


Four urse leading to degree of Me- 
hanical Engi Engi gineer. In the aera, elections 
cuabie the student to specialize in Electrical, 
Steam or Shop Enginee: ful attention 
given to mature students, not candidates for a 
degree, who wish to perfect themselves in 
lines of work. logue or special information 
sent on application. 


it is beautiful. 
J. B, JOHNSON, DEan, Madison, Wis. 














ROSE POLYTECHNIC INSTITUTE 


A College of . M Electrical, 
Civil Bngincering ; Cheniteal. Courses; Archives: 


mses low. 
dress 
MEES, President, Terre Haute, Ind. 











Michigan College of Mines.—An Enginee School 
with unique location, giving it Mensaal tecisie 

New E and Hydraulic Bu 
fee also Chemical and Metallusgical Le ~ 
ready for Fall term, 1902. For catalogue 

list of ee and their occupations, aoa 
F. MoNarr, President, Houghton, Mich. 





Best 








Price of 
Announcements 

for this Department 
made known on 


Application 


ELECTRICAL REVIEW 
New York 

















ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


Ccan’t Expicde 


SIMPLE IN CARE 


No Heat = 


No Smoke = 
THE BLECTRIC LAUNCH COMPANY 


RELIABLE IN OPERATION 


No Smell 


Avenue Aand North street 
BAYONNE CrIry, N. Jj- 











The Busy Man’s Train ™ 


Appropriate in its Name 
Appropriate in its Route 


Appropriate in its Character-— 


“THE 20th CENTURY LIMITED” 


This is The century of all the ages 

The New York Central’s 20-hour train between 
New York and Chicago (the two great commer- 
cial centers of America) is The train of the cen- 
tury, and is appropriately named 


“THE 20th CENTURY LIMITED” 


A copy of the ** Four-Track News,” containing a picture 
of “The 20th Century Limited,” and a deal of useful infor- 
mation regarding places to visit, modes of travel, etc., will 
be sent free, post paid, on receipt of five cents, by Geo. 
H. Daniels, General Passenger Agent, New York Central, 
Grand Central Station, New York 
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For Sale THE STANDARD OF AMER‘ a Electrical 
by Houses 

Prominent Everywhere 

New York Office U. S. A] 220 Broadway 

















~— 
ad 





tke BECKER TERMINAL HEAD 
FOR TELEPHONE CABLES 


The newest and best device on 
the market. # No expense has 
been spared in making it perfect 





TermMinaL Heap FoR TWENTY-FIVE Parr, WITH Lip SECURED, AND SHOWING 
Fusgs 1n Position 


SEND FOR CATALOCUE 


CENTRAL TELEPHONE AND ELECTRIC CO. 


909 MARKET ST., ST. LOUIS, MO. . 


ILLINOIS ELECTRIC CO. POST-GLOVER ELECTRIC Co. 
Exclusive Agents for Chicago as Exclusive Agents for Cincinnati 














TELEPHONE OFFICIALS 
All read the ELECTRICAL REVIEW. Ask them. 


Street Railway Men 


It’s easy to buy poles, 
but to buy poles that last 
is ANOTHER STORY 











OUR OCTAGONAL 
PINE POLES LAST 

















Get our prices on ties 
before placing contracts 
mext year .... 





THESTANDARD POLE 
& TIE COMPANY 


New York City | 








44 Broad Street, 














Advertisers should remember this fact. 
P endent 


i elephones 
always at arm’s reach yet 
takes up no room on the 
desks. To call central, 
lower hand "phone. Cost 
no more than ordinary 


desk sets. Unequaled for 
residence use. rite for 
our complete catalogue. 








SOLE MANUFACTURERS 


The Vought-Berger Co. 


MAKERS OF 











GET Mwy PRICES ON 


OCTAGONAL POLES 








D. W. PHELAN ti'cir ton tors “wewvorn’ 


CEDAR POLES 


LINDSLEY BROTHERS COMPANY 
CHICACO 


WHOLESALE PRODUCERS 


50-Foot to 80-Foot Poles Our Specialty 


636 Tribune Bidg., 


MENOMINEE, MICHIGAN 


SUIPUimei Reel ltielit-aka. tasty 


PORTLAND, OREGON, and 
SPOKANE, WASHINGTON 

















KLEIN'S 
CLIMBERS 





Linemen’s Tools 


Free.. Send for one. 


Cai 
MATHIAS KLEIN & SONS 


87-89 W. Van Buren St., CHICAGO, ILL. 








— 





WHEN ADDRESSING ADVERTISERS PLEASE 


MENTION THIS PAPER Notice is hereby given that the annual 


meeting of the stockholders of the yo 











Telephones 
and 
M ES S ~ AQ G 7 BK Switchboards 
& 
La Crosse 
8 
Rates in Manhattan: Wis. 
Residence 
from $4 a month. Telephones and Switch- 
BELL boards remodeled on 
Business f approved lines. 
from $5 a month. 0 
Baraboo —_ 
One-Year Contracts. Wis. ‘Phone at the right 
Monthly Payments. price. We promote or build. 








New York Telephone Co. i VI A DUC 7 


15 Dey Street. 
BALTIMORE, MAKE 


Gee TELEPHONES 








AN® CWORYTHING ELECTRICAL 








7 3 ANY, for 
TRICAL REVIEW PUBLISHING CoMPAnY, 
the election of Directors for the ensuing 








year and the transaction of sue} aoe 
rope: 
INTERIOR TELEPHONES | | the rmecting, wile tela at the oes 
Intercommunicating, Central Battery 
and Central Coil System 


Patented Jan. 4th, 1898; May 9th, 1899, 
and Aug. 15th, 1899. Cheapest outfit to 
maintain, but not cheap as to first cost. 


SPENCER ELECTRICAL CO, 
163 Greenwich St. NEW YORK 


four o’clock P. M. 
STEPHEN H. Gopparp, Secretary: 


September 29, 1902. 
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| THIS 
Trade-Mark oF <0 


Complete New 
Catalogue, 129 pages, a a 


mailed upon is in itself | the 


Strongest 
Possible 
(iuarantee 


ephone Apparatus. 
It guarantees the material. 


It guarantees the construc- 
tion. 


It guarantees satisfaction. 


DeVEAU 
Telephone 


e 
DeVEAU Long Distance and Interior Telephones Manufacturing 
DEVEAU Patented Automatic Switchless Telephones 
DeVEAU Patented Flush Telephones C 
DrVEAU Restoring and Non-Restoring Switchboards ompany 


DeVEAU Patented Intercommunicating Telephones 

DeVEAU Central Energy Telephones and Switchboards 

DeVEAU Pat. All Metal Intercommunicating Telephones 27 Rose St. 
DeVEAU Patented All Metal Hotel Telephones 


New York 





that ever went out with Tel- 
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“Central Energy” 
Switchboards 


4 6 «6 §«6Transfer 


Multiple 








Telephones—the Bes 


Series, Bridging, “Central FE.nergy” 


OUR APPARATUS 





UNEQUALED 








STROMBERG-CARLSON 


Telephone Manufacturing Co. 
ROCHESTER, N.Y. # CHICAGO, ILL. 


eee Peweorecy 




















PAY STATIONS THAT PAY 


Ours are not the cheapest 


BUT 
are used in Philadelphia, Pittsburg, Baltimore, 
Cleveland, Indianapolis, Grand Rapids and 
every other large city using PAY sTA- 
TIONS. Keason is obvious. They 
want the Best and they Get It. 


The American Toll Telephone Co. 


CLEVELAND, OHIO 


























OUR NAME 


ALWAYS REMINDS ONE OF 


GOOD TELEPHONES 
AMERICAN 


CENTRAL ENERGY 
MAGNETO 


TELEPHONES 


AND 


SWITGHBOARDS 


ARE ALWAYS GOOD 


MULTIPLE 
TRANSFER 


LET US SEND OUR 
CATALOGU EMAMERIGAN ELECTRIC TELEPHONE CO. 


AND TALK PRICES B 40 w. vackSON BLVD., CHICAGO. 











7 





We Don’t 
Want 
the Earth 


Merely give us your 





ear and consider our 


DIVIDEND PAYERS. 


Telephones that never wear out. Magnets that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take care of themselves. Switchboards that never give 
trouble. Multiple Boards for exchanges—all sizes. Current 
Protectors that never fail. 


Repate EXPENSE Minimam” ‘° 
THAT’S WHY PATRONS UPHOLD 


=m Mork Cliche, 


Write for Catalogue. 
73°75 Frankfort Street, CLEVELAND, oO. 


Chicago Office, 1511 Monadnock Block. 


ak 
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IF 


y, there is any place on earth where a good telephone is needed it’s 


























in railroad work. 
Moral: Buy KELLOGG 


They have stood the test of the largest exchanges in the United States. 

With a private telephone system connecting your offices, car barn, repair shop, 
and a telephone at your right hand you have every employee at your command. 
The value of this cannot be overestimated. 

In the past year over 72,380 Kellogg transmitters were on on the market, and 
out of that number only one purchaser expressed his dissatisfaction and asked for 
his money back. This speaks for the reliability of Kellogg apparatus. 

No system too small for our careful consideration. 

Lowest prices consistent with high qualities. 

It might pay you to get our prices on CEDAR POLES. We are in a position to 
make prompt shipments and our prices are as low as the lowest, quality considered. 

















) KELLOGG SWITCHBOARD & SUPPLY C0. (An 


233 SO. GREEN STREET, CHICAGO, ILL. 























AMERICAN TELEPHONE PRACTICE 


By KEMPSTER B. MILLER, M. E. 


518 large pages, profusely illustrated with 380 
$3.00 diagrams and cuts of apparatus $3.00 


A book for the telephone man. It is an encyclopedia of useful infor- 








mation concerning telephony. 

It gives complete specifications, enabling you to intelligently order 
apparatus from manufacturers, and to properly supervise the installation 
of an exchange, large or small. 

It describes in simple language the theory and practice of modern 
telephony, including circuits, mechanical construction and operation of 
telephones and switchboards. 

A complete description is given of storage batteries, their care and | 
maintenance; of aerial and underground line construction, and, in fact, 
all the important matters which telephone men need to know. 


Third Edition now Ready Sent Prepaid on Receipt of Price 
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13 Park Row =~ = - = = = = = New York 
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Cool Transformers 
: /) 




















Every Coil 
in the 


Westinghouse Transformers 


shares equally in the cooling— 


(1) The exposed spread end 
of one coil presents the same sur- 
face in contact with cooling oil 
as any other. Each coil thus pass- 
es off its heat with equal facility, 
and no unequal expansions occur 
to injure the insulation. 


(2) Heat generated within the 
interior travels, not through layers 
of insulation, but along highly con- 
ducting copper to the spread coil 
ends. This is why no “hot spots” 
develop, and this is why tempera- 
tures are uniform in O D and 
Type N Transformers. 


There is practically no difference between the 
temperature measured by. a thermometer placed be- 
tween the coils and that measured in the copper by 
the resistance method. ‘This is actual proof of uni- 
form temperature in O D and Type N Transformers. 


FOR TRANSFORMER BOOKLETS ADDRESS NEAREST SALES OFFICE OF THE 


WESTINGHOUSE ELECTRIC “orrrssura, pa 


New York, Atlanta, Dallas, Boston, Buffalo, Chicago, Cincinnati, Los Angeles, Cleveland, Detroit, Minneapolis, Philadelphia, 
Pittsburg, St. Louis, San Francisco, Syracuse, Seattle, Salt Lake City, Baltimore; Denver, Mountain Electric Co. 
Canada, Ahearn & Soper Limited, Ottawa. Mexico, G. & O. Braniff & Co., City of Mexico. 
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[: RUBBER-COVERED WIRE 
le 


Ctric al Aerial ana 


d d 
ily. ene wee 


& 
®e gaa 


larly effective CLUST 
FLECTOR is desired. al 


Polished or Old Brass Corona 
one 30 inches. Sectional Glass Re Hector, diamgage bf 
18, 20% and 25 inches. silver Plated Corruga : 
Best. Mirror or. Opal Glass — 
lamps, with or siithout Stalactite. 


Three, four or six 
ALL KINDS OF REFLECTING FIXTURES FOR ELECTRIC LichTiNg 


BOOK OF LIGHT'’ AND ESTimaTes race 


eos. Belek Svar I. P. FRIWK 55: Pearl St. NEW YORK wile 


860 FP i 
(5) LICENSED TO MANUFACTURE ELECTRIC AND COMBINATION FixtURcS ‘ranklin 











JOHN: A. ROEBLING’S SONS COMPANY, 


TRENTON, N. J. 








JEWELL.... 
INSTRUMENTS 


For Direct Current only are used 
by discriminating engineers 





IT WILL PAY YOU TO AS« US FoR 
AND SAMPLES OF — 


WEATHERPROOF © OPPER wine 


WHENEVER YOU ARE ‘\ THE MAR 
A LARGE STOC® CARRIED Bi 


a American Insulated \: ire and Cable Co, 


241-247 SO. JEFS 
WEATHERPROOF WIRE AND CABLES [# SO. JEFFERSON sr, 
HAS NO EDUAL. A CHICAGO 

















for Jewell Mete:'s 


eomso ied 





These Shunts are made with zero temperature fficient of h ing material and are 
both electrically and mechan‘cally satisfactory. 


Jewell Electrical Instrument Company 
4 6! and 63 Union Park Court, cor. Carroll Ave., Chicago, Hl., U.S A 











TRACE BARK 


Chicago Insulated Wire Company 


High-Grade Weather-Proof, Magnet, ffice, 
Annunciator Wire & Galvanized Steel Strand 


Chicago Office Factory 
18 Marine Building =ycamore, Iflinols 








RUBBER 





National Code standard 


CRESCENT INSULATED WIRE AND CABLE CO. 


New York Office, 53 Barclay St. - Main Office and Factory, TRENTON, N. J. 








STANDARD OF THE WORLD 


That’s what they are. Fully guaranteed. Made for over 
twenty-five years. Wall or Desk Telephones. For use on 
Toll Lines. in Factories, Houses, Hotels and stables. 
All kinds for all purposes. Catalogues free. Send for one. 


ERICSSON TELEPHONE CO. 


Manufacturers of Telephones, etc. 


SMITH, HEMENWAY CO., Corp., 
Manufacturers of Cutlery and Hardware specialties. Nz 200 
Ask your dealer for these goods. 


UTICA DROP FOKGE & TOOL CO., 
Manufacturers of Plyers and Nippers. 296 Broadway, New York City 














NATIONAL ELECTRICAL CODE STANDARD 


Ker “0.1K.” WEATHER-PROOF, 
SLOW-BURNING WEATHER-PROOF, 
AND SLOW-BURNING WIRE. 









PRICES ano SAMPLES On APPLICATION. 


PHILLIPS INSULATED WirE Co. 


OFFICE AND FACTORY: PAWTUCKET, R. I. 








The Lunkenheimer ** DURO i Blow-off Valve 


A Valve with self-cleansing seat, simple and practical ip 
construction and entirely different from all other blow-off 
valves in the market. 








lodge on the seat. If you want a practical success anda 
Valve that will last as long as the boiler, you want the 
‘*DURO”. No boiler should be without one. 


Made in screw ends, flange ends and screw and flange ends. 
Made in 2, 244, and 3-inch sizes. Every Valve tested, inspect- 
ed and warranted to give complete satisfaction. Specify 
the ‘‘DURO” and order one from your dealer. ie 

Write for catalogue of brass and iron steam specialties 
and engineering appliances of superior quality. 


THE LUNKENHEIMER COMPANY sour maces 


CINCINNATI, OHIO, U.S. A. 
Branches 


NEW YORK, 26 Cortlandt Street ’ 
LOWDON, 35 Creat Dover Street 











ALSO 


BOILER DOOR AR 


CHES AND JAMBS 


a — —_—— - — 




















PHILAD 





And all places where a particu | | 


ere me peer ceememmenenn anette ye 


The way the * DURO” is built, no scale or sediment can |. 











NORTH AMERICAN 53 
SAN FRANCISCO 
32 FIRST ST. 
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SCHLES!* 


‘AND DOMESTIC NUMBER 


> 





“INTERSTATE TELEPHONE CONVENTION 
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copyright, 1902, by EecrricaL Review Pos. Co. 














[THE PHOENIX 
| GLASS CO. 


Macufacturers of 


| Gas and {!ectric Globes, 


She des, Etc. 
chs cor PITTSBURGH 
wrest caTALo.uE «= NEW YORK 
tow Ready CHICAGO 






Fie ao oe 


WILLARD L. CanD’ 
Dunant Onsnven, | Mere W. H. Hopamys, Secy. 


a. 


1889 1893 
PARIS EXPOSI. WORLD’S FAIR 
TION MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION INSULATION 


TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 
Sole Manufacturers of OKONITE ge TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRE: for Prices. 


THE OKONITE CO., Ltd., 253 Broadway, New York. 














THE BRISTOL, CO. 
WATERBURY, CT. 


Voltmeters 
Amperemeters 
Wattmeters 
Pressure Gauges 
Thermometers 
Pay FOR THEMSELVES 


SEN”) FOR CATALOGUE 








GER & MEARS 


220 BROADWAY, N.Y. CITY 
NEW mee eno ELECTRIC 


ieatre, Ss. TACLES, Cut-Outs 

HAINES & Ne sYES CO., Chicago, 
Ul., Tele pones Complete Line. 

“68M.” scent Lamps. Veresiain 
Sapulaters,. “Ge ats and Special Porce- 


lains. Semi-Porcelain Tubes. 


SHELBY LAMPS 


FOR IT’S IN 
USEFUL THE FLAT 
LIGHT COIL 





50 TO 100 PER CENT MORE LIGHT BELOW THE LAMP 
SEND US AN ORDER FOR TRIAL NOW 


SHELBY ELECTRIC CO., SHELBY, O. 


AMERICA’S LARGEST’ | 
ELECTRICAL SUPPLY HOUSE 





ELECTRIC APPLIANCE 

COMPANY, NINETY-TWO & 
NINETY-FOUR WEST VAN 
BUREN STREET, CHICAGO 








Sickird. 
Lamps ™ Transformers 


New York g Obio Company 
402 North Ave., Warren, Ohio 
New York Office: 1 Broadway 




















WARREN ELECTRIC AND 


}ISPECIALTY CO.,"Manutecturers. 


—ALL KINDS OF— 


HINCAN DESCENT 


LAMPS 
INCLUDING MINIATURES 


THE NATIONAL CONDUIT & CABLE CO. 


Manufacturers B ARE COPPER WIRE AND CABLE, 
PAPER INSULATED CABLES F0® TELEPHONE, TELeaRaPn, 


ELECTRIC LIGHT AND POWER. 


CEMENT LINED PIPE FOR CONDUITS. 


Executive Offices, Times Building, _ NEW YORK, N. Y. 














MONTAUK FIRE DETECTING WIRE CO. 


Onty Fire Detective Wire in the Werid. (00 BROADWAY, NEW YORK Cily. 
“ Approved by the New York Board of Fire Underwriters, February 20, 1901.” 























UMERICAN ELECTRICAL WORKS 


BARE and INSULATED 
ELECTRIC WIRE # # 


MAIN OFFICE AND FACTORIES - PHILLIPSDALE, R. I. 








x 
Largest Line of RAILWAY, TELEPHONE 
and LIGHTING SUPPLIES in New England 
281°283-285-287 DEVONSHIRE STREET, 
BOSTON. 
Tel. Branch Ex. (with 4 trunk lines) 4144 Main. 














ALL OUR WIRES—NEW CODE STANDARD 


NEW YORK INSULATED WIRE COMPANY 


Main Office: 114, 116 and 118 Liberty St., New York Branches: CHICAGO, 192 Desplaines St.; BOSTON, 7 Otis St.; SAN FRANCISCO, 33 Second St. 



























~ Loe = uSE. 
a Motors from 1b 8 to 80 oe P 





CIRCUIT 
= BREAKERS 


KEYSTONES:" -T- 











SYSTEM 

















Manufacturing Co. 


Bishop Wires and Cables 


Meeting the most trying conditions a specialty 


& 


All kinds of FLEXIBLE CABLES. For Con- 
trolling, for Electric Lights, and for 
Annunciators in ELEVATORS 
Also for Theatre and other trying work 


BISHOP GUTTA-PERCHA COMPANY 


422-426 EAST 25TH ST., NEW YORK 


























'WIRES™CABLES: 
ForUNDERGROUND, SUBMARINE LinE 
The and INS/DE CONSTRUCTION 


SIMPLEX ELECTRICAL CO, 









% , EX TO ADVERTISERS PAGE 36 





CLASSIFIED INDEX PAGE 48 























i Tho Pioneer Western Telephone 
\ Construction Company s Business 


Is Being Reorganized by the Best Talent Known to the Art of Telephony jy 















The Highest 
Mechanical Skill 






wo Most Scientific 
Electrical Engineering 


Suncrests Greate New Designs 


a» Improve Upon 
Past Methods 








IT IS ANNOUNCED THAT THE 


WESTERN TELEPHONE MFE, CO. 


WILL MAKE ITS NAME A SYNONYM FOR 


PERFECTION IN TELEPHONE APPARATUS 


FACTORIES: Winthrop Harbor, Ill. OFFICES: Chicago, !'!. 
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(Genrer re A 
| A SAVING MADE 


EVERY TIME YOU BUY 











> - 





OKONITE OKONITE 
WIRES AND AND MANSON 
CABLES TAPES 




















UT 





GENERAL WESTERN AGENTS 
264-266-268-270 FIFTH AVENUE, CHICAGO 











4 CARBONS! 
a CARBONS!! 
Saeree. CARBONS!!! 


UNEQUAL 7S iVIntLe Nise BSOLUTE Y 

Q LED (IN IN QUALITY’ ATs LUNSiEK~ K x ‘A SOLU tY STEAD 3 

AND. EFFICIENCY oN | \ AND BRILLIANT. LIGHT, The “‘ Electra’’ Carbons are the recognized 
4 \ standard all the world over. 


HUGO re oe NP NEW YORK. There are no Carbons better than the 


*“Electra’’ and none “ just as good.”’ 














Storage Battery Installations 


for Railroad Regulating, Lighting, Power and 
Isolated Plants. 


GOULD C, E-M-F BOOSTER SYSTEMS 





GOULD STORAGE BATTERY CO. 


SALES OFFICES 
Boston, 53 State Street Chicago, Rookery Building New York, 25 West 33d Street 
Century Electric Company, San Francisco, Cal. Pittsburg Engineering Oompany, Pittsburg, Pa. 


WORKS: DEPEW, N. Y. 
\ Sean tae Bulletin No. 2, describing “GOULD BOOSTER SYSTEMS,” on application J 
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BULLETINS, BLUE-PRINTS, PHOTOGRAPHS, ESTIMATES, Etc. 


MAILED FREE ON APPLICATION. 


General Incandescent Arc Light Company 


NEW YORK, - 


220 Devonshire Street, Boston, Mass. 48 West Jackson Boulevard, Chicago, III. 
638 Century Building, St. Louis, Mo. 1732 Champa Street, Denver, Colo. 

510 New England Building, Cieveland, Ohio. 319 Hayward Building, San Francisco, Cal. 
57 Perrin Building, Cincinnati, Ohio. 115 Cannon Street. London, E.C., England. 




















ARE YOU READY?) 


For the Fall and Holiday Business 


WE ARE 


















































Our line of electric novelties is the cheapest and best on the market 
WRITE FOR PRICES AND TERMS 


Electric Contract Company 


154 LAKE STREET, CHICAGO 53 MAIDEN LANE, NEW YORK 
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» Frc Lamps « 


SS ee 


Direct 4 Alternating 
Current Current 


Zonstant Direct ar: 
bon Feed 


Potential 


cong —— 60, 125 OF 
Burning 133 Qycles 


Bulletins Sent on Request 


Western Electric Company 


Chicago Rew York 
Saint Louts Philadelphia 
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THE SACHS “NOARK’”? SERVICE BOX 


250 Volt 1-50. 
Ampere Type “C.” 
Service Box (S. P.) 





WRITE 
FOR 
BULLETIN 
No. 12 





H. W. JOHNS-MANVILLE CO. 


— 100 WILLIAM STREET Clevelena 
lone” NEW YORK pag al 














THE CONSOLIDATED “‘AXLE LIGHT” SYSTEM OF 


Electric Lights and Fans 


FOR ALL KINDS OF RAILWAY PASSENCER CARS 





(a Adopted as the electric lighting system on Pullman Private Cars 
and on the finest trains on leading Railway lines 





By this system Electricity for the lighting of railway 
cars is generated by means of a Dynamo driven by the 
Axle while the car is in motion, and is supplied auto- 
matically from storage batteries when the car is stationary. 

‘Each car carries its own electric lighting apparatus, 
being entirely independent of all other cars or of any 
charging plant. 

Electric lights and fans keep a car appropriately 
illuminated and ventilated. 

The “Axle Light” system is efficient,.economical and 
—above all—Safe ; and is rapidly coming into general use. 





CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY 


{00 BROADWAY NEW YORK 


INO. T. DICKINSON, General Agent, N.Y. Lh kh 
GEO. W. CARHART, General Agent, A 


83 West Jackson Bivd.. Chicago, Ill. Vice-Pres’t and Gen’! Manager 











Buy the Standard 


Brookfield Screw-Glass 
Insulators 


We are especially 
equipped for # #* 


HIGH POTENTIAL POWER 
TRANSMISSION WORK 


Write us for prices. 
Send us designs 
for estimates. # # 


THE BROOKFIELD GLASS CO. 


218-220 Broadway, New York 


Works: Brooklyn Borough 
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H.-U. ACCUMULATORS 


For electric light and railway, central and sub-station stations, 
power stations, telephone, telegraph, railway car lighting and 
all other purposes to which storage batteries are applicable 
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EXKelios-Upton Company 


Factory and Sales Room > = 


CHICAGO, 


222 Fullerton Avenue 
4... 


~ewwwowmhcoerreeerelcoerlcoerlcoerrrweeerelwerleehlehT 


ee aaa a” 











> We Are Dealers in 
) Hectrica Supplies 








SHELBY LAMPS ins” 












" _ in large quantities. Our 

location is central for 
j economical freight or ex- 
press shipments and we 
think you can make a 
saving by dealing with 
c us. Our Standing guar- 
Pa antees. Ask for copy of 
our elaborate new Electrical Supply Catalogue. 











— eet ELECTRIC STOVES 


From 1,000 to 6,000 
Watts Capacity 


SEND FOR CATALOGUE 


‘eeren Electrical Heater Co, 


195-197 RIVER ST., DETROIT, MICH. 











‘? F ieee 
FOUR SIZES 











THE EO. WORTHINGTON GOMPANY,Glovland, Oh 
TS AT LT a 
ssREUTER 


OUR 
Electrochemically Formed Plate 
IS CONSTRUCTED IN ACCORDANCE WITH THE 


MOST ADVANCED IDEAS OF MODERN 
ELECTROCHEMISTRY #228 4 @ 


WRITE FOR BULLETIN G 


ee 
REUTERDAHL ELECTRIC CO. PROVIDENCE RL 


WESTERN OFFICE. 1504 MONADNOCK BLOCK. CHICAGO ILL. 
BR TT a aa SE ae 


SIEGRIST 
























IMERICAN BELL TELEPHONE COMPIAY 


126 MILK ST., BOSTON, MASS. 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 








SYSTEM, 


AUTOMATIC LUBRICATION----PATENTED. 


THE GREAT OIL AND LABOR SAVER. PAYS A BIG INTEREST ON THE INVESTMENT. 
NOT AFFECTED BY HEAT OR COLD.. PLENTY OF OIL UNDER ALL CONDITIONS. 


OWNERS AND CONSULTING ENGINEERS ARE INSTALLING IT ALL OVER THE WORLD. 


Ma oe obResane =? SIEGRIST LUBRICATOR CO., sT. LoulIs, MO., U. 5. A- 
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Veg ef ote ofe efe efe ofe ofe efe ef efe ofe og 3 


‘Diamond H”’ 
Tandem 


Gangs 


Come to Our 
Factory 


and see how perfect is the 
process for the making of our 
product — every step of the 
way in the journey of the 





with or without steel 
wall appliances as 
desired. 


Push Switches and 
Rotary Flush Switch 
combined. 


Pe 


ee 











Banner Lamps 


‘from the time the crude ma- 

terials are received till we 
pack for shipment, is under 
skilled guidance. Hundreds 
of satisfied users are evidence 
of BANNER goodness. 


TANDEM GANGS for 
either Rotary Flush 
or Push Switches. 


Hardware finishes 
will be matched if 
desired. 
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The Banner Electric Co. 


Youngstown, Ohio 


“Diamond H” Switches 


THE HART MFG. COMPANY 
HARTFORD, CONN. 


Y a 


oa 


oho ejle fe wie ofe 


ag oe oj\e ej\e oe oe oj\e oj\e oj\e ee oe oj\e oe oj\e oj\e oe | 























. ELECTRICAL REVIEW Vib, Atal : 


=. * 


“The How and Why 
of Electricity” 


By CHARLES TRIPLER CHILD, Late Technical Edi- 
tor of the Electrical Review 






Price $1.00, postage prepaid 





The author of this book was one of the ablest and most easily 
understood writers on electrical subjects. 

The “How and Why of Electricity” treats of the properties of 
electricity, of how it is generated, handled, controlled, measured and 
set to work, and explains the operation of electrical apparatus. 

It is a book the business man, the professional man, the archi- 
tect, the contractor, the student, the electrician, in fact all persons 
in professional or business life, can read with interest and profit. 

It brings you up to date in knowledge of electrical achieve- 
ments and electrical conditions. 


















CONTENTS 



















CHAPTER CHAPTER 
Preface. X Telephone Accessories. 
I The Electric Current. XI The Mechanical Generation of Electricity. 
Il The Electric Battery. XII The Dynamo Machine. 
III The Effects of Electric Flow in the Cir- XIII Various Types of Dynamo Machines. 
cuit—Heat and Chemical Action. XIV_ Alternators—Polyphase Currents. 
IV The Effects of Electric Flow Outside the XV_ The Electric Motor. 
Circuit—Magnetism and Induction— XVI_ The Electric Railway. 
The Electrical Units. XVII Polyphase Currents and Motors. 
V_ Electromagnets—The Telegraph. XVIII Electrical Power Transmission. 
VI Electric Signaling Apparatus. XIX The Incandescent Light. 
VII The Relations Between Magnets and Elec- XX The Arc Light. 
tric Currents. XXI_ Electrochemistry—Storage Batteries. 
VIII Induction and Reactive Coils. XXII Wireless Telegraphy. 
IX The Telephone. XXIII Radiation— X-Rays. 





Address FLECTRICAL REVIEW 
13 Park Row, NEW YORK 
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| REMOVAL NOTICE 


THE OFFICE OF 


The Safety Insulated Wire & Cable Co, 


iS NOW AT 


114 & 116 LIBERTY ST. 
— NEW YORK 


BAYONNE, N. J. 











STANDARD UNDERGROUND GABLE 6O., 
4 fet ELECTRIC CABLES, 223%... 
pS aaaewer WIRES. Tage Tora 


Pittsburgh, Pa.; 56 Li Bt, Ne N 
let ape Pe Pa.; wi The Rookery, ‘Chicago, Bi iis Bid, San Frencoco nen 








— ELECTRICAL CODE STANDARD | 


Weather-Proof 
Slow Burning Weather-Proof 
Slow Burning Wire 


PRICES ano SAMPLES on APPLICATION 








PAWTUCKET 
R. I. 


COLLYER INSULATED WIRE AND CABLE CO. 




















The "CLARK" Wire 


inspector wonee Fire Underwriters’ Union says —* ‘ Aghorow thoroughly 
bie and durable wire In every respect. 

The Clark wire haa boen vofore the publ and in use, for the past 10 years and has 
met with universal favor. We guarantee our insulation wherever used, Aerial, Under- 
ground, or Submarine Oy our net — are as low, if not lower than any o' other 
clas insulated wire, W e shall be pleased to mail Catalogues, with terms and discounts 
‘or quantities. 


Eastern Electric Cable Company, 
61-63 HAMPSHIRE STREET, BOSTON, MASS. 
Herbert H. Eustis, Prest. and Electrician. 





Henry A. Ciark, Treas. and Gen. Manager. 





HAZARD MANUFACTURING CO., ““5""" 
esa" WIRES and CABLES. 


Magnet, Office, Annunciator Wire. 


New Yoru Orrice, 


50 DEY STREET. 


HICAGO OFrFic 


1201 MARQUETTE BUILDING. 

















STANLEY & PATTERSON 


( Incorporated ) 


Manufacturers of GENERAL 
ELECTRICAL EQUIPMENT SUPPLIES 


Branch—32 and 34 Frankfort Street—Store 93 LIBERTY STREET 
Uptown—329 Fourth Avenue—Store NEW YORK 











































HABIRSHAW éxstés oS” 


WERE 


USED THROUGHOUT MARSHALL FIELD & CO.’S STORES, CHICAGO 


Wired by the Chicago Edison Co., 
Chicago, Ill. 






CHICAGO AGENTS FOR 


Habirshaw Wires and Cables 


We are the authorized makers of 
ATTIX Flexible Tube Wire 


The India Rubber 
and Gutta-Percha 
Insulating Co. 


SALES OFFICE 


15 Cortlandt St., NEW YORK 


OFFICE AND FACTORY 


Glenwood Works, YONKERS 
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For Ten Years 


dozens of paint and varnish makers have been trying to 
duplicate ARMALAC or produce “something just as good.” 
For ten years the cleverest salesmen in the world have 
jollied electricians and told them that the laws of chemistry 
have nothing to do with insulation. 

But to-day their work stands absolutely, utterly, hope- 3 it 
lessly beaten. For every electrician who has not learned 
how and why to use ARMALAC there are four or five who 
give it full credit for the trouble that it saves them. 


Have you read our booklet “How to Insulate an 
Armature.” Sent free. 


Address all inquiries «« INSULATION DEPT.” 


Massachusetts Chemical Co. 


170 Summer Street, BOSTON, MASS., U. S. A. 
Insulation Plant and Rubber Works, Walpole, Mass. — 





Authorized Agencies carrying Stock of Genuine Goods: 


W. R. GARTON CO. ELECTRIC, RAILWAY & MFRS. SUPPLY CO. CONSUMERS’ RUBBER CO. 
118 Jackson Boulevard 68-72 First St. 199 Bank Street 
CHICAGO, ILL. SAN FRANCISCO, CAL. CLEVELAND, 0O- 
CARTER & GILLESPIE BLECTRIC CO. J. H. ASHBY AMERICAN GENERAL TRADING CO. JAS. CLARK, Jr. & CO. 
40 North Broad St. Hennen Building 136 Liberty St. and 139 Cedar St. 31s West Main Street 
ATLANTA, GA. NEW ORLEANS, LA. NEW YORK LOUISVILLE, KY. 
PF. J. DOWN PHILIPP MUHSAM VICTOR DOURIN 
Harpenden, Herts Al dri t PERSICANER & CO. 28 Rue de la Montagne 





Lh 
ENGLAND BERLIN, GERMANY VIENNA and BUDAPEST BRUSSELS 
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The Standard for Rubber Insulation 








The Okonite Company, Ltd. 


Manufacturers of Insulated Wires and Cables 


253 Broadway NEW YORK 
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‘NATURE SMILES THROUGH SUNBEAMS»: 


When You Want Inner Globes -: or : 
Incandescent Lamps 


AT ONCH 


Telegraph—Telephone—Write us—and your order will receive prompt attention 
We carry the largest stock of these two lines in the country 











a 
—_ = a 


Special Attention to 
Export Orders 


Perfection in Ee 
Mechanical Details 

= “ee 

When in Need 


1 Try Us 


Cannot be Excelled 


= 


Sunbeam Incandescent Lamp Co. 


oy 


cl 





SALES OFFICES 


ELECTRIC COMPANY 


WESTERN 
933 MARKET STREET 
PHILADELPHIA 


WEST AND BETHOUONE STS. 
NEw YORK 

















0, 


Devember 
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General Electric Company's 
TYPE “H” TRANSFORMERS 
Core Type 





Unequal expansion of transformer wind- 






ings, which always causes weakening of the 





| 


=, 
—-—. ) 


oi. pucrs ee ; ‘ ‘ 
Bi) &§ mechanical strength of the insulation, can be 


avoided only when temperatures throughout 
the windings are maintained perfectly uniform. 





It is evident that this uniform heating 
can exist only when all parts of the windings 
ate at a uniformly short distance from the 


| 
a cooling oil. 





Type “H” Transf for high potentials, 66 ? — 
and of the largest anxin to po cuveied with Type H Transfor mers even of 


ducts for circulation of cooling oil between the . 
secondary winding and the core but also between the largest size — never have any part of 


the secondary and primary windings, thus securing 


Mile unfem umeeatr is. «the copper more than one and one-half inches 


and a low uniform temperature rise. 


from the cooling oil, therefore Zemperatures and expansions are uniform 


in all parts —a result even more desirable than low average temperature. 








GENERAL OFFICES: SCHENECTADY, N. Y. 


New York Office: 44 Broad Street 
Sales Offices in all Large Cities 
London Office: 83 Cannon Street, E. C. 
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TWO BALLS 


ot 


ASK YOUR 
SUPPLY HOUSE 


ust 


Sole Manufacturers 


THE 
VOUGHT - BERGER 
COMPANY 


LA CROSSE, - - WISCONSIN 
U. S. A. 

















No. 4 








Hard to Beat 


A Copyholder and Typewriter 


Lamp Combined 









Throws a fine light over copy and key- 
board of machine. Thoroughly adjust- 
able, can be raised, lowered or aneled 


as desired. Weight,5 pounds; height, 
25 inches; diameter of base, 5 inches. 
Furnished in oxidized copper, oxidized 
brass, nickel-plate or polished brass. 
Price—Complete with shade, 2 yds. of 
cord and socket, ready for use, $6.00 


DEALERS WRITE FOR DISCOUNT 


Pacific Hlectric Co. 
LA CROSSE, WIS. 


A Combination 
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No. 50 


A lamp for general use at th 
chair, bed or sewing table, Fancy en 








ameled iron base and polished 
standard. Can be raised or seal 
will. Height of lamp. 3 feet, Height 





of lamp when raised, 5 feet, 
ball aluminum shade with iy was 






Price of lamp complete, $5.50 











ELECTRICAL 
wae | DIRECTORY or ENGINEERS | 372." 











"ARNOLD ELECTRIC POWER 
STATION COMPANY, 


ENGINEERS, CONTRACTORS. 
For Complete Electric Plants. 
Results Guaranteed. 


SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
New York Office, 711 Transit Building. 








L. W. KUTSCH, 


SWITCHBOARDS in MARBLE anp 
SLATE, ror LIGHT 
anpD POWER . 


GENERAL ELvectrricaL CONSTRUCTION 
1728-1729 Monadnock Bldg., Cxuicaco 

















POWERS’ 


CENTRAL STATION STREET RAILWAY 
IRECTORIES. 
Complete, up-to-date manuals for Finan- 
cial, Official, Electrical and Mechanical 
Reference. 
Tue E. L. POWERS CO., PusiisHers, 
1so Nassau St., New York. 


SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS, 


Plans and specifications for and 
superintendence of Electric Power and 
Lighting Plants a specialty. 


85 Water Street, BOSTON, MASS. 








W. S. BARSTOW, 


CONSULTING ELECTRICAL 


an 
MECHANICAL ENGINEER, 
1x BROADWAY, New York. 


Plans and Supervision of Installation of Com- 
lete Ligh , Power and Railway Plants. 
Bpecial Reports on Electrical Properties. 





| Telephone, 4671 Broad. 














JAMES BLAKE CAHOON, 


CONSULTING 
GAS anp ELECTRICAL 
ENGINEER, 


35 Nassau Sr., New York, N. Y. 


Properties bought. Opinions and 
Advice on Consolidations and Re- 
organizations of Properties. 


LAMAR LYNDON, 
CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


New York. 


Park Row BuILpinc, 


FRANK B. RAE, 


Electrical and Mechanical Engineer, 
Avpricu Court, 45 Broapway, 
New York. 

Specificati Estimates, Valua- 
a Expert Work. Electric Rail- 
ways, hi and Power Transmissions 
Steam and Hydraulic Work. 


J. H. VAIL, 
Mechanical and Electrical Engineer, 
Rooms 715-18 Hale Building, 

1328 CHgstNuT St. PHILADELPHIA, Pa, 


Plans, specifications, contracts, re 
ports. Twenty years’ practical experi 
ence. Electric lighting. Railways. 
Power transmission. 








THOS. J. McTIGHE, fonsuttine 


Supervision, 
Inventions. 


1138 Park Row Building, 
13-21 PARK ROW, 


NEW YORK. 


ARVID REUTERDAHL, 


CONSULTING STORAGE 
BATTERY ENGINEER. 


67-69-71 FounTAIN STREET, 


PROVIDENCE, R.L 








GEO. T. HANCHETT, 


CONSULTING anv 
ELECTRICAL ENGINEER, 


114-116 Nassau St., New York. 








New England Engineering Co. 


too BRoaADWAy, WATERBURY, 
New York. INN. 


Eleetric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other engineering instal- 
lations built or remodeled. 





F. 0. RUNYON, 


CONSULTING 
ELECTRICAL ENGINEER, 


122 MARKET STREET, Newark, N. J. 





J. @& WHITE & COMPANY, 


INCORPORATED, 
ENGINEERS, CONTRACTORS, 
29 Broadway, New York, N. Y. 
Lonpon CorRESPONDENTS: 

J. G. WHITE & CO., Ltd., 
22a Cottece Hitt, CANNon STREET. 














C. H. WILMERDING, 
CONSULTING ENGINEER, 
184 La SALLE STREET, CHIcaco. 


Design and Construction of Electric 
Lighting and Power Plants. Blectricat 
Equipment of Mills, Factories @ 
Shops. Underground Distributing 
Systems, Estimates, Reports. 
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A COMPLETE LINE OF HIGH-GRADE PORTABLE AND SWITCHBOARD 
KEYSTONE wittiwenrs! oot asenrense 
a and Hamilton Sts. 














TURE ON THE SUBJECT: PHILADELPHIA 
PORTER =F oRTER & BERG, 309 Dearborn Street, Chicago . a & CO., 37 Arch Street, Boston JOHN R. cOLe, 33 Second Street, San Francisco 
CG pont CROFOOT, 234 W. 14th Street, Cincinnatl gy NABLE, 120 Liberty Street, "New York W. C. JESSUP, 203 Lewis Building, Pittsburg 





Only workmen of experience and proven ability are engaged in manufacturing our goods. When you buy, you 
get the best that money can buy and no trouble follows your bargain. 


C & H RHEOSTATS AND ELECTRIC CONTROLLING DEVICES 


invite your investigation. Write to us for any desired information. 


THE GUTLER-HAMMER MFG. CO. 


Sturtevant Engineering Co. Ltd., London, Eng. MAIN OFFICES AND FACTORY—MILWAUKEE 


Edge & Edge, Sidney, A Li: 
AGENTS: eae ak ee, seek, Wee. BRANCH OFFICES-NEW YORK & CHICAGO 








WE ARE PREPARED TO FURNISH 


KNIFE SWITCHES 


Arranged for all standard makes of Enclosed Fuses 


GEORGE T. EYANSON & CO. 


15 N. Seventh Street, Philadelphia, Pa. 
MANUFACTURER OF 


High Grade Switches 
Switchboards and 
Panel Boards 


FOR ALL USES 







We have all styles and sizes of Clips for Enclosed Fuses 
IN STOCK. Send us your order for 


SWITCHES, PANEL and SWITCHBOURDS 
W. S. HILL ELECTRIC COMPANY 












NEW BEDFORD, MASS. 








Cary Spring Works 


240 & 242 West 29th St. 





FLAT SPIRAL 





EXTENSION aon NEW YORK CITY 1 ttt 
OTTO Manufacturers of a 
COMPRESSION Wire and Springs EDISON PRIMARY BATTERIES 
Formerly known as the Edison-Lalande. 


For Machinery, Motors, 
Clocks, Music Boxes and 


all kinds of Electrical 3 
Purposes : : : : 3: =4 CONSTANT CURRENT, 





FOR GAS ENGINES, NO LOCAL ACTION, 





SLOT MACHINES, WILL NOT FREEZE. 


SPRINGS —— 
RAILROAD SIGNALS, |/] } CELLS FOR 
The Wallace Barnes ane BO) ox. 








Company ’ ad 
er sory ke gy bushing, etc., a - ETC... i | a. : Full Description in 
if or without shoulder. Accurately treade % TUNING 4 » 
BRISTOL, CONN. Samples quickly and cheap. You should { | Booklet No. 17. 


know about it. 
Our trade-mark Lavire on every box. 


q@ HLL nh } } DPE RD J D. = Soe Mfg. Co. EDISON MANUFACTURING COMPANY. 
§ attanooga, Tenn. Factory, Orange, New Jersey, U.8.4. | New York Offs, 8 Chambers Street. 


107 New Chambers Street, New York. 
New Catalog Just Issued 57 Washington Street, Chicago. re) 


























|304 PEARL STREET, - - - PROVIDENCE, 8. 1., U.S. A. 


HN. FENNER President J. F. BLAUVELT, Agent RUSSELL W. KNICHT, Treasurer 


NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


MACHINERY for INSULATING ELEGTRIGAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders 
FINE CASTINGS A. SPECIAL TDZ 
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' Christmas is Conia v 





So we have put in a complete 


line of Miniature Lamps 


of all 


sizes and voltages and styles for 


Miniature 


or with wire terminals. 


have a very complete 
Write 


electric toys. 
for Catalogs. 


and Candelabra bases 


We also 
line’ of 
us to-day 





Western Electrical Supply Co. 


“Everything Electrical” 





ARE YOU AWARE THAT 


J. H. Bunnell & Co. 


20 Park Place, New York 
are PIONEER Manufacturers of 
DRWT BATTERIES 


Try a sample order ‘‘ Mascot” or ‘‘ Jove” Dry Cells. 
Our New Japanned and Nickel-Plated 


BOX BELLS 


are above all others in appearance and quality and 
below all others in price. 


Our S U By Ss if f i E LA M ba &, are winners, 


We can supply your wants for 


CABLES, WIRES, INSULATORS, Etc., 
with best grades at lowest prices. 
GIVE US A CHANCE TO PROVE IT. 
The name «‘BUNNELL’’ on telegraph or other electrical 
apparatus is positive assurance that it is the best. 


J. H. Bunnell & Co. 


Manufacturers, Importers and Dealers in Telegraph, 
Telephone, Railway and Electric Lighting Sup- 
plies, Instruments, Batteries, Insulated 
Wires and Line Equipment. 


20 Park Place = = P.O. Box 1286 
NEW YORK 
S: § 5 to 15 Sullivan Street 


) 110 to 120 Beekman Street 
and Milford, Conn. 


FACTORIE New York 














ST. LOUIS, U. S. A. 














Headlight Switch. 
2 Circuit. 


Indicating Dial. 





3-Way. 


500-VOLT SWITCHES “ 
TROLLEY CAR SERVICE 


and every other style of switch. Send 
for a Catalogue. 


hi 
HART 4n0 FHEGEMAN 


\— Ls 












92 UNION PLACE, HARTFORD, CONN. 








ooo 
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The A-B Enclosed ArcLamp 


is rapidly being adopted by most 
of the principal cities for street 
lighting, because its strong, hand- 
some, simple and efficient. Made 





in solid copper or pressed cases 
for all circuits. 





OVER 100,000 IN DAILY USE 





Western Electrical Supply Co. 


Write us to-day for Descriptive Matter and Prices ST. LOUIS, U. S. A. 








National 
Storage Batteries 


OF HIGHEST GRADE FOR 


Railway Power Plants 


Central Stations, Automobiles, etc. 


RENEWALS FOR BATTERIES OF ANY MAKE 
DETAILS ON APPLICATION 


NATIONAL BATTERY CO. 


368-382 Massachusetts Ave., BUFFALO, N. Y. 
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FLOTATION IN AIR 


OF THE MOVING PARTS OF 


STANLEY RECORDING WATTMETERS 
ror ALTERNATING CURRENT 


IS ACCOMPLISHED BY 


MAGNETIC SUSPENSION € 


NO WEAR NO LOST REVENUE 
NO FRICTION ALL CURRENT USED RECORDED 


SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION 


“ABOUT METERS” 
STANLEY INSTRUMENT CO. tne ME Fier cat 






JOHN MARTIN & CO.4 LOS ANGELES, CAL. 
GREAT BARRINGTON, MASS., U.S.A. SEATTLE, WASH. 











Voltmeters, Ammeters, | | GOMPLETE SUBWAY SYSTEMS 




















and Volt-Ammeters ... BUILT FOR ALL PURPOSES 

vais Ras, eae se G. M. GEST, Expert Subway Contractor 

a cae, oe. tes, CINCINNATI, OHIO 277 BROADWAY, N. Y. 
L. M. PICNOLET, r 





Manufacturer ef ELEOTRIO a Leeann. and ELEO- 
TROTHERAPEUTIO APPARAT 


78 Cortlandt Street, New York. 


CARBONS 


CONSUMERS CARBON CO. : 
LANCASTER, OHIO, U. S. A. Smith Tray Plate Storage Battery) - 


f all kind d f il . ; ; - 
© te 2 Seascale tal tie Most Compact. Most Efficient. Lightest. No Internal 


IDEAL FIRE PROTECTION for | 
ELECTRICAL APPARATUS _ 


Highest Awards at Naiional Export. 
Canadian, Pan-American and Chavier ag 
ton Expositions. 


MONARCH FIRE APPLIANCE COMPANY 
247-249 Pearl St., NEW YORK CITY 











































































Resistance. 
a se ‘s Smith Storage Battery Company 
g © 196 State St., Binghamton, N. Y. 
¢‘} JEWELL INSTRUMENTS , 
For Direct Current only, are used by discriminating engineers Over 
x 3 The portable instruments made by us are 
® equally as accurate as our special laboratory Ten Thousand 
Q meters, but are smaller in size. Each in- Miles in 
> strument is provided with a neat hi ard- Ww ood 
® j carrying case. : i s Use 
© 
:| <3 Jewell Electrical instrament Company celcepeae WHEL selena amma 
} Instrument 6 1-63 Union Park Court, cor. Carroll Ave., Chicago, Ill.,U.S A. 
& General Offices: Century Building 142 Market Street, Newark, N, J. 
OO 











Underground Conduit 
INSULATORS AND SPECIAL CLAY PRODUCTS 


The SINGLE DUCT is self-centering 


The MULTIPLE DUCT embodies new patent features for rapid 
construction 








We have one of the largest and best equipped factories with Improved 
machinery. A corps of skilled workmen who know how to make 
good conduit, and UNEQUALED SHIPPING FACILITIES 








Te, { 
m8 and Ducts CATALOGUE ON REQUEST 


STANDARD VITRIFIED CONDUIT CO. 


39-41 Cortlandt Street, New York 
R. W. LYLE B. S. BARNARD 


Pres. and Gen’! Manager Vice-Pres. and Secretary Manhattan Elevated Railway, N. ¥., Third-Rall 
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Snap Switches 

Indicating Switches 

Key Switches 

Flush Switches 

Gang Plates 

Push Button Switches 

‘Art Plates 

Door Switches 

Batiy Knife Switches 
Punch Clip Knife Switches 
€d.,1.H. & West. Key Sockets 
‘Receptacles 


‘Weatherproof Sockets 


Attachment Plugs 
Midget Plugs & Receptacles 
Rosette Piugs & Receptacles 
Fish Plugs & Receptacles 
KDW. Cut-Outs 
‘Competition Cut-Outs 

nch & Main Cut-Outs 


Daw Adjusters 


Gongs 


=emen's Registers 


ee 


ELECTRICAL REVIEW 


REFLECTIONS 


Are sometimes pleasant and ‘sometimes not. 


The IN Flush Switch with the new patent 
face plate always produces pleasant reflections. 
The plate is perfectly true, 5/32 ‘inch thick, 
bevelled edges absolutely even, and the surface 
like a French mirror. Behind this plate is a 
mechanism that is convenient to wire and does 
the work well as long as it should last. This 
will be a pleasant reflection to the man who 


installs the switch. 





No. 408 10 Amp. D. P. Kev £ 
FiusH SWITCH 


iF vou DO NOT RECEIVE OUR REMINDERS, SEND YOUR BUSINESS CARD AND GET THE ‘CHOICE STUFF" 


WEEKLY. PLEASE MENTION ELECTRICAL REVIEW 


MARSHALL- SANDERS CO. 


BOSTON, MASSACHUSETTS 
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| ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


can’t Explode 


SIMPLE IN CARE 


No Heat 


RELIABLE IN OPERATION 

= No Smoke = No Smell 
THE EZLBHOTRIC LAUNCH COMPANY 
Avenue A and North Street 
BAYONNE CITY, N. J. 






LOOK AROUND! 





Before Contracting for 


INCANDESCENT LAMPS 


Get the STERLING SPECIAL Literature. 
STERLING ELECTRICAL MFC. CO. 


Warren, Ohio. 

















ANY 
CANDLE 
POWER 








SOM Att 
0a y VOLTAGES 











‘ STANDARD ELECTRIC MFG. CO., Niles, Ohio 


This Label on incan- 
descent lamps guar- 
antees best quality 


STEEL OUTLET 480 JUNCTION BOXES 


Switchboards, Panel Boards, Switches, Etc. 


-» MADE BY.. 


asim THE BOSSERT ELECTRIC GONSTRUGTION CO. 








UTICA, N. Y. 

















































American Vitri-= 
fied Conduit Co. 


GENERAL OFFICE — Broadway- 
Maiden Lane Building, NEW YORK 








AR 


Manufacturers of W77TRIFIED 
GLAZED 
CONDUIT 














MANHATTAN THIRD-RAIL 
INSULATOR 


40,000 of this type Insu- 
lator furnished by us to 
Manhattan Railway Co. 
of New York 
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Municipal 
Subway 
System 


NEW CASTLE 


300,000 


Duct Ft. of Our 
Conduit 


Laid by 
D. P. REGAN &6 MULOCK 


Contractors 
PHILADELPHIA, PENN. 


# 
Manufactured by 


Standard Vitrified 
Conduit Co. 


39-41 Cortlandt St. NEW YORK 


R. W. LYLE, Pres. & Gen’! Mar. 
B. S. BARNARD, Vice-Pres. & Sec 


Ben ie 


AES 
Pane 

















618 CHESTNUT ST. 





for 


Christmas 
Tree 
Lighting 


(can use any number of 
lamps) and for operating 
everything electrical that re- 
quires a battery. This cell 
will stand the hardest kind of 
service, such as telephones 
using local batteries, or cen- 
tral energy systems, electric 
clocks, phonographs, fan mo- 
tors, dental engines, gas en- 
gine ignition, railway signals, 
ete. 


Each Cell 2 
Volts 


Low Internal 
Resistance 


The cells can be recharged 
easily, and at small cost. No 
odor; current always ready. 
We carry stock of all sizes 
ready for immediate ship- 
ment. Send for circulars. 


PHILADELPHIA, PA. 


ELECTRICAL TESTING 





We are now Electrical and Photometrical 
Standardizations, 
ie soot Tests of Lamps, Instruments, 


a; 
TESTING 


SECONDARY STANDARDS OF 
of all kinds CANDLE-POWER FURNISHED 











Lamp Testing Bureau “22.500 














MORSE TWIST DRILL AND MACHINE CO. 


New Bedford, Mass., U.S.-A. 





Firtince Supver & DeEn- 
No. 1 1 < DRI L iS INQ’S AND PRENTICE BLACK- 
smiTHs’ Dritt Presses Nos. 1 AND 2, wiTH SHANKS $ INCH DIAM-~ 
ETER. SHORT LENGTHS. 





Drills larger than 3 inch, with Shanks } inch diameter and Drills with 
Shanks .647 inch diameter, fitting Silver & Deming’s Ptess Nos. 3 and 4, 
same price as No. 110 for Coe’s Drill Press. All Drills yy inch and 
larger are 6 inchesentire length. Shanks for No. 112 Drills 24 inches long. 
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LLOW us to present Colonial 
Lamps to your consideration 
as the leaders of the light ques- 
tion. | 
K. They are perfect when you get 
(; them, and they stay perfect a 
long time—are long lived. In 
Candle = Power, Uniformity and 
Long Life they are just what 
you want. Now is the time to 
order. 


ws 





Colonial Electric Company 
RAVENNA, OHIO 


sn SCE 
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‘“‘c'' TYPE MOTOR AND BLOCKMAN WHEEL 





Sizes 12-inch to 60-inch in stock. 

Type “C” Enclosed Motor attached to all makes 
of Wheels. 

Compact, Symmetrical, Low Heat Limit, Highly 
Efficient. 

Send for Bulletin 60. J 








BRANCHES: 
NEW YORK - BOSTON - PHILADELPHIA 





DIEHL 


Ventilating 
Outfits and 
Ironclad 
Sewing 
Machine 
Motors for 
Direct 
Current 


DIEHL MANUFACTURING COMPANY 





SEWING MACHINE AND MOTOR 





Ironclad Motor, with Regulator and Brake At. 
tachment, as shown above, is an excellent 
seller. Can be easily attached to any make 
of machine. 

es is one of many shown in Bulletin 51. 








ELIZABETHPORT, N. J. 
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Beige and lamp filaments baked with Dixon’s 

No. 1865 Graphite do not lose their carbon. Fur- 

nished in any degree of fineness. Ask for booklet 48. 
JOSEPH DIXON CRUCIBLE CO., Jersey Crry, N. J. 
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| WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 
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The Brown Hoisting Machinery Co. 


SOLE MAKERS OF THE 


WESTON SAFETY CRABS AND WINCHES 


The Weston Crabs and Winches 
are the only SAFETY CRABS and 
WINCHES on the market. 

The handles must be turaed back 
to lower the load which is always 
suspended where it is stopped. The 


Handles Cannot Fly Back 


UNDER ANY CONDITION 
OF USE OR MISUSE : 











ATOR 
MAIN OFFICE AND 
WORKS: 


STANDARD SINGLE POLE WINCH. 


CLEVELAND, OHIO, U. S. A. 


NEW YORK. 


PITTSBURG. LONDON. 








‘A delight from beginning to end.” 


A WINTER 
ON THE 
PACIFIC COAST 


For an eastern person there is nothing quite so 
enjoyable as a winter on the Pacific Coast, tha! 
country being delightful during the winter 
months from Southern California to Seattle. Ii 
is reached best from the east by the 


New York Central Lines 


which form a part of all the great transcontinen- 
tal routes. Any New York Central ticket Agent 
will tell you about it. 


A copy of No. 5 of the ‘Four Track Series,” ‘‘ America’s Winter 
Resorts,” will be sent free, to any address, on receipt of a two cent 
stamp, by George H. Daniels, General Passenger Agent, New 
York Central & Hudson River Railroad, Grand Central Station, 
New York. 
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Manufacturers of Electric 
Fans, also Jobbers. Before 
making up or ordering your 
fan guards it would pay you 
to investigate what we offer. 






FITS ANY 
FAN MOTOR 





| This cut shows the latest, simple, cheap and 
perfect improvement in the fan line. It is similar 
to tie ordinary guard with deflectors, which are 
turne:! from side to side by power taken direct 
from motor shaft. Is easily attached to any fan 
and increases its value threefold. Will run in 
any position and at any speed. The speed of the 
deflectors is regulated independent of fan—blades 
and sngle adjusted to suit any room. The extra 
power required to run deflectors is very little, a 
one-s:»ieenth-inch rubber band will work them. 





OTE EY | eo Ree. 
Ne corr 3 ae 


For full particulars, address 






SIMPLE IN 
ADJUSTMENT 


THe COLEMAN MFG. CO. 


No. 71 Cortlandt St., New York 


Foreign rights for above Combined Guard and 
Deflector FOR SALE 


ADDRESS W. E. COLEMAN, 71 CORTLANDT 8T., NEW YORK, JU. S. A. 
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SSNS NNN NNN NY 
IT PAYS TO GET THE BEST. 


EDWARD BONVILLE 


Manufacturer of All Kinds of Slate for Electrical Purposes 


BASES for KNIFE SWITCHES, DISTRIBUTING BOARDS and SWITCH- 
BOARDS in ALL SIZES. ALL KINDS of FINISHES in PLAIN and 
ENAMELED BLACK or MARBLEIZED. FINISHES in ALL FINE COLORS 


P. O. LOCK BOX 24, - FAIR HAVEN, VERMONT 
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KINSMAN ELECTRIC AND RAILWAY 
<O3 SUPPLY CO,,%.4'3550".°7°""" ta 








Our Daylight Desk Lamp is constructed upon 
scientific principles. The hood is arranged so 
that the light is softened and so distributed as 
to leave no shadows or dark corners in the 
desk, the lamp at the same time being entirely 
shaded from the eyes. It is ornamental and 
+ adjustable. Price, $2.00. For sale by all Electrical Dealers. 










TRAD: MARK 

* Fire “keeps the pot boiling.” Steam represents energy. We have that. The suspended 
ball at the top of the steam jet represents alertness and precision. You can look for that in the 
filling of your orders. 
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PRACTICE -+ THEORY 


makes every mechanic a valuable employee. 

An excellent opportunity to prepare yourself for 
a successful career is offered through the American 
School of Correspondence. 








MAIN BUILDING, ARMOUR INSTITUTE OF TECHNOLOGY. 





INSTRUCTION UNDER MEMBERS OF FACULTY OF 
ARMOUR INSTITUTE OF TECHNOLOGY 





Courses 
in 


ENGINEERING 


Electrical, Mechanical, Locomotive, Stationary, Marine. and 
Heating, Ventilation and Plumbing, Navigation, Architecture, 
Mechanical and Perspective Drawing, Sheet Metal Work, Tex- 
tile Manufacturing. Also 40 Short Special Engineering Courses. 





Students are under the instruction of the very men who preside over 
the Laboratories and teach the classes of the Armour Institute of Technol 
ogy. All work, therefore, will receive full credit toward resident work 


at Armour Institute, should thestudent at any time continue his s:udiesthere 


For Example: Parts 1-6 of the work on Mechanical Drawing mastered under 
these auspices will be accepted as entrance preparation on that subject to the College 
of Engineering. 


As a help in their studies, students in full Engineering Courses ure furnished a 
Technical Reference Library (in ten volumes) in addition to regular instruction papers 


AMERICAN SCHOOL of CORRESPONDENCE 


Armour Institute of Technology 


Mention ELecrricaL REVIEW 


CHICACO, ILL. 


Catalogue Sent on Request. 








FROM $30 TO $100 
PER MONTH 


CLOCKS 


With Electrical Devices of 
all kinds are our specialty. 
We also make Time 
Switches for turning out 
electric lights, Program 
Clocks for ringing bells, Syn- 
chronized Clocks for uniform 
time, 60-Day, Calendar and 
Frying-Pan Clocks. 


Send for Catalogue No. 202 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New York City 


When I enrolled 
in the I, C. &., I 
received $30 per 
month as assistant 
in an electric-light 
plant. SinceI took 
up the Electrical 
Engineering 
Course I have passed four civil-ser- 
vice examinations, and have had my 
salary raised fivetimes. Inow holda 
civil-service position at $100 per 
month. Rost.G. Evxiott, Elec.Eng., 

Clinton Prison, Dannemora, N. Y. 

Write for Electrical Circular to 
International Correspondence Schools, 
Box 1003, Scranton, Pa. 


























The P-K Deep-Grooved is a 
Weather-Proof Socket which has a 


Reflector as part of itself 








Just specify “P=-K” 








H, T. PAISTE COMPANY 
Chicago —— Philadelphia —— New York 








as 


WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. 








THE BEST AID TO SUCCESS 
An Encyclopedia of information, and in itself the most complete 
Library on Engineering practice ever published for the use of 
STEAM USERS, ENGINEERS, ELECTRICIANS, FIREMEN AND MACHINISTS 
This Work Contains 


Over 900 pages and 400 fine 
illustrations, Every branch 
of Engineering treated in a 
scientific and comprehensive 
manner. In it will be found 
a solution of the many knotty 
problemsmetindailypractice. 
Itisthoroughly reliable and 
practical; it is not only a 
guide. but a teacher. 
Asareferenceand text-book 
itis the fullest, latest. aud best 
authority on the subjects 
treated. Itextends tu details 
not found elsewhere. 
Indorsed by the foremost 
practical men in the world. 
Handsomely bound — in 
leather and gilt. Pocket- 
book form. 


HANDBOOK ON ENGINEERING, 


By HENRY C. TULLEY, 


The 3d edition now ready 


Sent anywhere on receipt of 
rice, $3.50, money back if 
not satisfactory. 


Send for 42-page illustrated 
circular 


HENRY C. TULLEY & CO., 910 Wainwright Building, ST. LOUIS, MO., U. S. A. 








High Power Transmission 


made possible by insulators of 
the Locke “Victor” type. Every 
insulator is tes 

far beyond theca- 
pacity for which 
it is sold before it 


is shipped. 


LOCKE VICTOR 


type adopted by 
the Bay Counties 
Power Co. and the 
Standard Electric (o., of Cali- 
fornia, for the largest and high- 
est voltage line in the world. 


FIVE MILLION LOCKE IN- 
SULATORS IN DAILY USE 
Send for Catalogue No. 6 and 
ask for Surface Leakage Tests. 
The Locke Insulator Mfg. Co. 
Victor, N. Y., U.S. A. 

New Montgom- 

— Be ban ade a Ploneet 

Bldg.. Seattle, Wash ae 

| Peck & Co., 116 Br op 

bay Le York—Australia, Mexico, South 
America. 

Guo Totrsso Via Torino 61, Milan. 

Italy. } 
























Reaches and is read by the men 
you wish to do business with 
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The Columbia Incandescent Lamp Company 


SAINT LOUIS, MISSOURI, U. S. A. 


NEW YORK OFFICE: 1311 Havemeyer Bldg. 
CHICAGO: Central Electric Company 
PHILADELPHIA: 1227 Real Estate Trust Bldg. 
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Buyers of 

INCANDESCENT LAMPS 
desire THE MOST LIGHT FORK 
LEAST CURRENT. 


adidas Mata Mata cae O74 


For fourteen years 


COLUMBIA 
LAMPS 


have met every requirement 
of most exacting Station Man- 
agers, and throughout the world 
are acknowledged to be. 


UNEQUALED in 
QUALITY 


Ask for Booklet 

** That Question of Light.’’ 
Order from any of our 
Offices. 

Lamps in stock. 








BOSTON: Equitable Building 
SAN FRANCISCO: Paul Seiler Electric Works 
MINNEAPOLIS: 821 and 829 Guaranty Bldg. 
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cker-Wheeler Company 


MANUFACTURERS and ELECTRICAL ENGINEERS 


The Motor-Driven 
Machine 


WHEN OPERATED BY OUR SYSTEM 
OF SPEED-CONTROL GIVES THs 
GREATEST POSSIBLE OUTPUT 

FOR THE AMOUNT OF 

POWER USED 














Sales Offices and Representatives in 
or All the Principal Cities of the World 











WARREN 
Alternator 


of the past has possessed an inherent 
regulation far surpassing any other alter- 
nator known. By inherent regulation is 
meant the quality of maintaining a given 


voltage without the use of any extraneous 
device, such as compounding coils, which 
in all cases require compensating commu- 
tators with brushes, collector rings, etc. 
Remove these devices from any known 
alternator and the generator woul! be 
practically useless. 

A recent discovery as to the actual 
relation of copper to iron as applied ii: an 
Inductor Alternator has led to a still 
further improvement, to the extent of 
securing an actual working regulation 
close to perfection, and this still without 
the necessity of compounding or other 
external devices. 


ALL WARREN ALTERNATORS 
of the future will embody this improvem<nt 


REGULATION WILL HENCEFORTH BE OUR CHALLENGE 





es 














250 K.-W. WARREN ALTERNATOR. 





2Peooor 


& Rumsey Electrical M’1’r’s’ Co., 8. B. Coho & Company, ©. A. Cotton, Thos. Muir & Sen, 
1811 Filbert St., Philadelphia, Pa. 114 Liberty St.. New York. 129 Pearl St., Boston, Mass. Detro!i, Mich 
ARREN RIC ’ s Western Eleetrieal Supply Co., St. Louis, Mo. 
s 
x ©. W. Hobson, Kilbourne & Olark Oo., Florida Eleciric 0o., 


SANDUSKY OHIO Deca. Waco, Texas. 615-817 Second Ave., Seattle, Washb., Pacific Coast Agts. Jacksonville, Fila. 
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THRESHER 








Engine Type Generators possess all the essential 
features of a perfect running machine 





THRESHER MULTIPOLAR GENERATOR 


Complete Equipments for Electric Railways, 
Lighting and Power Transmission 





Manufactured by 


THE THRESHER ELECTRIC 


MAIN OFFICE AND WORKS NEW YORK OFFICE 


Dayton, Ohio, U. S.A. # 120 Liberty Street 





CO. 
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She ELWELL-PARKER ELECTRIC CO. a 


OF AMERICA 
CLEVELAND. OHIO. U. S. A. 














BULLOCK |l’ 


ENGINE TYPE. GENERATORS ||p } 
Particularly adapted to Railway Service, = | 








wes 


NOTED FOR THEIR 


Compactness. 
x High Efficiency. x 
Sparkless Operation. 
Fixed Point of Commutation, 


BULLOCK ELECTRIC MEG. Co. 
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ey K. W. monseelt ENGINE TYPE GENERATOR. Cincinnati, Ohio, F # U. S. A 
* 
DYNAIMIOS and 
BEST ON THE MARKET MOTORS 
THE NEW ENGLAND MOTOR CO. Eck Dynamo and 
Motor Works 
LOWELL, : MASS. — Belleville, N. J., U.S.A. 
OOOO OOOOOOOO Oo OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO6® COnwy ial 
ESTABLISHED 1875 - 
--our-- Multi-Speed Electric Motors}: [1 





are of the MULTI-POLAR form, from 5 H. P. up ; 


We callthem MULTI-SPEED because speed changes are not made by steps, but 
an absolute unbroken range is furnished between the highest and lowest poiots—in 
other words, every imaginable speed is given within these limits. 





They will carry their full load at all speeds within their range without sparking, 
with an efficiency practically as high at one speed as another. These results are 
arrived at without use of rheostats or controllers. Let us mail you further details. 








STOW MFC. CO. - Binghamton, N. Y. 


NEW YORK OFFICE, 136 Liberty Street, N. Y. 
General European Agents, SELIG SONNENTHAL & CO., 85 Queen Victoria St., London, Eng. 
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of fields ; no multiple of voltages ; only one line, same fer light or 
power ; no resistance in the armature circuit ; 200 per cent variation 
in speed of motor; same H., P. at any point of variation ; complete 
regulation of speed ; the same high efficiency at all points ; constant 
speed at all points; the same efficiency at all speeds. This lathe 
equipment, with 3 H. P. motor, has slowest speed 500 rev. and 
highest speed 1,500 rev.; there is no shifting of brushes ; no spark- 


sw ing | lathe at spindle with back gear is: slowest, 314 rev.; highest, 
300 rev.; any speed between the highest and the lowest ; 33 per cent 
saving in power ; gain in production ; it is adaptable to all classes 
of drives on account of its compactness and cylindrical shape. Note 
the size of motor on this equipment. The diameter of the motor is 
1214 inches ; it is entirely enclosed, both dust and moisture proof. 
Send for further particulars. 
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Storey System of Direct Electrical Drive 


No belting ; no line shafting ; no counter shafting ; no multiple 
































it is reversible at any speed. Range of speed of this 29-inch 



































STOREY MOTOR & ELECTRIC CO. 
HARRISON (NEWARK), N. J. 









0. 24 











eel 


E 





ELECTRICAL REVIEW 29 


December 13, 1902 











4, 


“CECO” ELECTRICAL 


MACHINERY 
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For 
Lighting 
Power ana 
Railway 
Service 


‘*CECO’’ Apparatus is Modern in Design, Accurate in Construction and Superior in Performance 
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250 k. w., S-phase ‘‘CECO” Alternator Direct Current Enclosed ‘‘CECO’”’ Motor 
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WRITE FOR CATALOGUE No. 26 


CHRISTENSEN ENGINEERING COMPANY 
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6. Oe | ee TED TYPE 


DYNAMOS, MOTORS, STORAGE BATTERIES 


s from 1-4 KW to 10: Alita 





Complete Steam and Electrical Equipments =/ 1-30 HP to 121-2 HP Our spe 
Write for Booklet ; as poy sca . 
* according to quantity. 
Il4 LIBERTY STREET. NEW YORK ; High-Grade goods a 











delivery made. 
o> 
12-PAGE CIRCULAR DESCRIBES 
THE LINE. 


THE ROBBINS 6&6 MYERS CoO. 
Main Office and Works, SPRINGFIELD, O. 
Eastern Sales Department: !70 Broadway New York City. 











ing Current CEILING FANS |) TRiumPH ELECTRIC Co. 
HUNTER FAN & MOTOR 60. CINCINNATI, OHIO, U. S. A. 

















Sn Aes FULTON, U.Y. wate some | | GENERATORS AND MOTORS 


39 Vesey St., New York Chicago and St. Louis 





CHICAGO EDISON COMPANY 


REPAIR SHOPS|(. 


76 MARKET STREET, CHICAGO. Telephone, Main 1280 Patented _— - es and Copper baskets 





FIRST-CLASS EQUIPMENT IN ALL SHOPS THEY SAVE STEAM 


OPEN DAY and NIGHT e« e« PROMPT ATTENTION 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter Shops; 
Cabinets, Etc. 


aaa CORRESPONDENCE SOLICITED 


AND MAKE ABSOLUTELY 
TIGHT JOINTS 


U. S. MINERAL WOOL CO. 
106 West St. 


NEW YORK - - WN. Y. 
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AMERICAN || Central Station 
DISTRICT Heating by 
STEAM Exhaust or 
COMPANY Live Steam. 














HE increasing frequency of strikes in the mining regions 

and the enhanced prices of all kinds of stove and fur- 
nace coal for individual use make it more imperative than ever 
for cities and villages to institute other materials for heating by 
which the cheaper grades of coal can be employed under large 
boilers which give doubly better duty than can be obtained in 
house boilers. This company’s system as now being installed is 
the result of more than twenty years’ experience. We construct 
for direct steam heating, whereby a territory of a mile in radius 
may be served from a central station. We also construct for 
exhaust steam heating, circulating the exhaust from electric 
power stations over an equal area of territory. 


For information on the subject, send for our pamphlet. Address 














American District Steam Company 
LOCKPORT # & .& NEW YORK 






























FOR SALE 


A BARGAIN 


One second-hand T. & H. arc 75-light 
dynamo, complete, with field rheostat, 
wall controller, ammeter, cut-out 
boxes and 75 single T. & H. arc 
lamps. All in first-class working order. 





PRICE $300.00 


THE NEW ENGLAND ENGINEERING C0, 


100 BROADWAY, NEW YORK 


Waterbury, Connecticut 

















CAMP CONDOUIT 
Laid for Georgia Electric Co. (Atlanta) 


H. B. CAMP CO. 


Largest Manufacturers of 
VITRIFIED CLAY CONDDIT 


170 Broadway, New York 85 Hartford Building, Chicago 








‘A land flowing with milk and honey.’ 


CALIFORNIA 





IS THE MECCA 





Seekers after rest and recreation in a }racing 
climate, amid enchanting scenery, surrounded by 
fruits and flowers, are going to California this 


winter in greater numbers than ever before. 


The way to go is by the 


New York Central Lines 


The new trains of this system give a fine <:rv- 
ice, fast time, and afford every convenience and 
luxury. Inquire of ticket agents regarding the 
new facilities. 

Four-Track Series No. 5, “ America’s Winter Resorts,” sen? /ree, 


on receipt of a two cent stamp, by George H. Daniels, General 
Passenger Agent, Grand Central Station, New York. 
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The Entire Electrical Equipment 


OF THE GREAT 


Sault Ste. Marie Power House 


of the Michigan Lake Superior Power Company 














IS BEING ENGINEERED BY THE 


Stanley Electric Mfg. Company 
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# The following S. K. C. appa- 
ratus is already on the 
ground 


| Five 400 K. W. Alternators 

Three 400 K. W., D. C. Ma- 
chines, 600 volt. 

One 400 K. W. Rotary Con- 

verter 


One 500 K. W. Frequency 
Changer, changing from 3- 
phase to 2-phase 


Six 400 K. W. 1500 Volt 
is Transformers 


Three 150 K. W. Transformers 


Three 100 K. W. Motor-Gener- 
ator Sets 

















The Greatest Transmission System of the World 


those of California, where thousands of horse-power are conveyed over hundreds 
of miles, utilize practically exclusively electrical apparatus of the S. K. C. System 





Stanley Electric Mfg. Company 


PITTSFIELD, MASS. 


Engineers, Manufacturers and of High Grade 
Contractors of the Famous. . S. K. C. System Apparatus... 
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Circulation Facts Worth 
Studying 





If the heads of companies, or the purchasing departments, will buy advertising space with the same 
care and discretion used in buying raw products for manufacture, a greater percentage of value would be 


realized on their part from expenditure for publishing service. 


By this it is meant that all the equations such as good-fellowship and brightly advanced arguments, 
or even a well-devised plan on the part of the publisher carried out with persistent regularity for the 
accomplishment of the advertisers’ patronage, are all elements which have no direct bearing on the value 


of the space offered by the representatives. 
Get behind all this and learn facts. 
Circulation is one of these facts. 


During the last eighteen months the Electrical Review has had a staff of well-trained canvassers 
making the most comprehensive and systematic personal-call campaign throughout the United States for 
new subscribers. Nearly the entire list of states has now been covered. The system has been so perfectly 


carried out that few interests have been omitted. This work has included the following : 


Electrical and Mechanical Engineers; Electric Light and Power Stations, both central and isolated; 
Street Railway Stations; Telephone Exchanges and Telegraph Offices; Electrical Supply Houses; Engineer- 
ing Departments of Steam Railways; Laboratories and Special Interests, including many Manufacturing 


Plants, etc., ete. 


This campaign has been so productive that we believe the Elec: 
trical Review has reached the point where its subscription list is the 
largest ever reached by a. weekly electrical journal. 


These are facts worth considering by those who spend money for advertising in electrical 
journals, For the increased service the Electrical Review offers advertisers for the year 1903, no 


increased advertising charges will be made. 








The Electrical Review 


CHICAGO OFFICE LONDON OFFICE 
40 Dearborn Street 13 Park Row, N.Y. 42 Old Broad Street 
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50% INTEREST 


50% of the readers of this page will NOTE with INTEREST that the Imperial 
Double Filament Lamp furnishes from 13% to 40% more illumination for the money 
tnan its competitors. 


THE PUBLIC REALIZES IT 
OUR CUSTOMERS KNOW IT 
PHOTOMETER TESTS PROVE IT 


EICHT large stocks in the EICHT larzest cities from coast to coast make quick 
shipments in rush season 


GUARANTEE: D 


IMPERIAL INNER GLOBES 


FOR ENCLOSED ARC LAMPS 


CORRECT PRIMARY COMPOSITION 
UNIFORM WEIGHT 

UNIFORM THICKNESS 

UNIFORM and ACCURATE DIMENSIONS 
UNIFORM COLOR 

PERFECT GRINDING 

ABSENCE OF SMALL FLAWS and DEFECTS 


Send for Catalogue and Price List 


BRYAN-MARSH Ce¢2: 


MAIN OF FxCcESs 
CHICAGO NEW YORK SAN FRANCISCO 
510 Fisher Bidg. 136 Liberty St. Mills Bldg. 































BRA NICHE S 
CINCINNATI MINNEAPOLIS BOSTON PHILADELPHIA 
50 Perrin Bldg. 1112 Lumber Exchange 315 Exchange Bidg. 1338 Real Estate Trust Bidg. 


EA CTOR YD 
MARLBORO, MASS. 
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This Plug is especially suited for connections which have 


to be made and unmade frequently and rapidly. Therefore it is well 

adapted for theatrical work, for storage battery connections in electric ve- 

.  hicles and for large chandeliers in churches and theatres. It can be made to any 

% Sadat capacity up to fifty amperes. It is the only Connecting Plug endorsed by the ‘National 


er 





Board of Fire Underwriters.” 
Lalso make all kinds of Electrical Appliances and Scenic Effects for the Stage. 





Vol. 41—No, 24 


JOSEPH P. MENCHEN, 1237 Broadway, NEW YORK CITY 


olf the electric lamp is out of reach, inside a closed 







globe or high on the ceiling or over-the 
dining- room table or in a lantern on ‘the 
front porch, you can’t take | hold of the bulb 
to turn down the light— you can’t use the well- 

knownstandard § turn-down lamp. 
Our new QRS pendant push button hanging 
down from ) the electric bulb by a conducting 


cord enables the shortest member of 
the family to * turn down the light. 
Anybody can attach the push buttcn to the 
special HYLO by means of snaps like a glove 
fastener. The cord can be any length. Extend it 
to your bed and turn the light up without getting up. 
One bulb will wear as long as three common electric 
bulbs and the push button will last indefinitely. » 
When you want to turn the light up and down 
by means of the ‘wall switch— 
but that is another ad. 


LONG DISTANCE 


HYLO 


Is the name we have given our new lamp. It is mailed 
complete on receipt of $1.25. Push button and cord 
alone, 75¢. p alone, 60c. Cords are two feet 
long unless otherwise ordered. Extra length cord, gc 
per foot additional. Write and find out all 
about the lamps we make—circulars free, 
The up-to-date electrician will ask for trade prices 
and not let his customers order by mail. 


. The Phelps Co. 
29 Rowland Street 
DETROIT. - U.S.A. 














“Phono-Electric” Wire 
corms TOUGH” 


Will give a security and per=- 
manence to your trolley, tele= 
phone or telegraph lines. 


BRIDGEPORT BRASS CO. 


NEW YORK 


Phone-=lectric 





19 Murray Street 

















WANTED 


BURNED-OUT INCANDESCENT LAMPS AND BASES AN 
SCRAP METAL OF ALL KINDS. HIGHEST PRICES — 


GIVEN AND FREIGHT PAID 


GEO. F. SCHWALM & CO. 


21i8S SHERMAN AVENUE EWARK,N. J 








Chicago Insulated Wire Company 


High-Grade Weather-Proof, Magnei, Office, 
Annunciator Wire & Galvanized Stec! Strand 


Factory i 
Sycamore, Illinois 


Chicago Office 
tg Marine Building 




















THE LAST REVISED EDITION 


A 


DICTIONARY | 
Of Electrical Words 


Terms and Phrases 






















By EDWIN J. HOUSTON, A.M., Ph.D. (Prince- 






ton), Emeritus Professor of Natural Philosophy ani Physical 
Geography in the Central High School of Philadelpiia ; Pro- 
fessor of Physics in the Franklin Institute of Pennsylvania ; 





Electrician of the International Electrical Exhibition, etc., ete. 





Fourth Edition. Greatly Enlarged, with Over 6,000 Addi- 
tional Words and Definitions Over the Thiid Edition. Two 
Volumes, 500 Pages Each. Bound in Half-Leather. 






The regular price of this work is $12.00, but we will be 
pleased to supply a limited number of copies at $6.00 per 
set of two volumes, expressage prepaid. 





Electrical Review Pub. Co. 


P.O. Box 339 13-21 Park Row, NEW YORK 
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LARGE STOCKS ARE CARRIED BY THE 
FOLLOWING SUPPLY DEALERS 


Western Elec’! Supply Co., 7th Street and Clark 
Avenue, St. Louis, Mo. 

Illinois Electric Co., 239 & 241 Madison Street, 
Chicago, Ill. 

Standard Electric Co., Cincinnati, Ohio 

Thomas Day Co., 725 Mission Street, San Francisco, Cal. 

W. G. Nagel Elec. Co., 520 Adams Street, Toledo, Ohio 

Erner Electric Co., 62 Public Square, Cleveland, Ohio 

Stuart-Howland Co., 283-286 Devonshire St., Boston, Mass. 

W. R. Ostrander & Co., 22 Dey Street, New York, N. Y. 

Carlton Chase Electric Co., Havemeyer Building, 26 Cort- 
landt Street, New York, N. Y. 

Hewitt & Warden, Newburgh, N. Y. 

Frank H. Stewart & Co., 35 N. Seventh St., Philadelphia, Pa. 

Geo. W. Walther & Co., 208 West Fayette St., Baltimore, Md. 

Electric Construction Co. of Va., 8-12 S. 9th St., Richmond,Va. 

Herbert I. Sackett, Court Street, corner Pearl, Buffalo, N. Y. 

H.S. Sands Elec. & Mfg. Co., 1 153 Market St., Wheeling,W.Va. 

Electric Supply & Const. Co., 80 East Gay St., Columbus, O. 

Butterworth & Guyton, 17 West Second Street, Dayton, O. 


In stock at the Home Office, 500,000—instantaneous 
shipments. Quality the very best. Prices right... 


THE WARREN ELECTRIC & SPECIALTY COMPANY 


‘WARREN, OHIO, U. S. A. 
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Protected 
Type E Motors 


FOR 


Direct Current 
Circuits 


Belted, direct=-connected or 
back=- geared, these motors 
are suitable for every class 
of work. All speeds at 
standard voltages. Sizes 1 
to 30 h. p. Can be installed 
on ceiling, floor or wall 


aR 


Bulletin No. 1036 


sent on request 


4 


Fort Wayne 
Electric Works 


Main Office and Factory 
FORT WAYNE, INDIANA 
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INSTRUMENTS 


WHITNEY 






For ACCURATE 
MEASUREMENT OF 
ALTERNATING CURRENT 


use the HOYT dynamometer type 
volt and ammeters. 

They are as good as a balance 
and have the advan of being 
direct reading and portable. Famer 
are a necessity for transform 
testing. 

Standard ranges from 1 ampere 
to 500 amperes. 


Send for prices to 


_CHADO & ROLLER 


203 BROADWAY, NEW YORK, N. Y. 
soral Selling Office of Whitney Electrical Instrument Co. 








: 2st, MOST PRACTICAL 


ages ane bases. 


ECONO!:<AL ELECTRIC LAMP CO. 





NEW YORK 

















“KL “MM” ADJUSTABLE REFLECTORS are unequaled for 
lighting store windows 





CEIL‘\G and CLUSTER REFLECTORS for lighting churches, 
stores and general use 
* KLEMM”? ADJUSTABLE SHADES FOR DESK USE 
Send for Catalogue 
KLEMM & CO. 
13: North Fifth Street Philadelphia 


THE SIMP: 
LN a he ECONOMICAL 
[gee 4MP BVER INVENTED T e M A 
Style ‘all string for bright or dim. Style 2—For variation in light turn 
build vay or the other. Write for booklet and prices. Il volt- 


123 LIBERTY STREET 
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ANYTHING IN 
REFLECTORS 


If you don’t find what you 


require listed in our Cata- 
logue, send us your specifi- 
cations and we can make it. 


We are the Largest Manufacturers 


facet REREAD, 


156 PEARL STREET, BOSTON 
Foreign Department, 88 Maiden Lane, New York City 








For sSalie 


A | iB ET ER S Old oe Edison 


and U. S. Pattern 


$2 and $3 each 
Old Material and Machinery Purchased 


WALSH’S SONS & CO., Newark, N. J. 








MONTREAL 
McGILL UNIVERSITY “caxaps 
Courses in Architecture, Civil Engi- 
neering, Mechanical Engineering, Elec- 
trical Engineering, Mining Engineering, 
Practical Chemistry. 
For descriptive pamphlet or informa- 


tion, address 
J. A. NICHOLSON, Registrar 
HENRY T. BOVEY. Dean 








University of Wisconsin ¥ADISON 
College of Mechanics and Engineering 
Mechanical, Electrical 





d Electro-Chemical ee All profes- 
tonal instruction eres y men of large prac- 
ical rience in their respective de; ents. 
Com; ly equipped shops and ries. 
Graduate students received in all courses. Gym- 
paste facilities and athletic o opportun- 
= unexeell Fees moderate. “Mi mn has 


nost magnificent site of any inland town of 
is as healthful as it is beautiful. 
for ~~ ll. or information, address 

J. B. JOHNSON, ‘fom, Madison, Wis. 











HAWKINS: 


alll CATIONAL WOR 
ror UP-TO-DATE tncinters 


Consisting Of Seven Volumes On 
STEAM, ELECTRICAL ENGINEERING 
And MECHANICAL DRAWING. 
A Set Of Practical Books For 
Practical Men PRICE B12. 
Terms *1. Per: /Toutle. 
CATALOG FREE Sent OpRequest 


THEO. AUDEL & Co. S355," 
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New YORK 


FOR SALE 


Arc Lamp Patents for United States and 
Canada, to the highest purchaser. We 
invite personal inspection of this lamp 
and will send — of test reports upon 
request. Date of atent, 1901. 


J. NORDEN, Mt. Vernon, N. Y. 








W. R. OSTRANDER & CO. 
22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 


Speaking Tubes, ation, 
Annuncia 


Electric and nr Bells, 


Factory: 
OcKare Ave 
BRoOoKirn 


Send for 
Illustrated 
Catalogue. 











A ROYAL TRAIN 





The finest is none too good for the 
traveler and tourist of to-day. and in its 
Royal Blue Line between New York, 
Philadelphia, Baltimore and Washington, 
the New Jersey Central has a most com- 
plete and fast service. There are five 
trains each way each day, which makes the 
run New York to Washington in 5 hours, 
and the trains in every respect are sump- 
tuous to the last degree. The coaches, 
parlor cars, buffets, observation, dining 
and cafe cars were especially built for 
these trains, and no detail, no matter how 
trifling, is overlooked. Of the dining car 
service enough is said in the statement 
that it has no peer. The route of the 
Royal Blue is picturesque and the scenes 
— one of great variety. The New 

ersey Central operates a sleeping car 
service to Pittsburg, Cincinnati, St. Louis 
and Chicago, and its rates to the<e points 
are reasonable ; its stations in New York 
are at foot of Liberty St., North River, and 
South Ferry. If you want to travel and 
travelin style use the Royal Blue Line. If 
you want a book on the Royal Blue, write to 
C. M. Burt, G. P. A., New Jersey Central, 
N. Y. It’s free for the asking. 
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MANUFACITURER OF THE 


‘HE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 


‘Chloride Accumulator’ 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Train Lighting, etc. etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 





New York: 


t Boston CHIcaeo 
Allerheny Ave, & 19th 8t. 100 Broadway 


60 State Street Marquette Bldg. 


BaLTIMORE : 





— Sares Orriczs — 
Sr. Louis: 


San Franersco CLEVELAND: 









DErRo!T: Havana Cusa: 
F. @ 
ue oie Wainwright Bldg. Nevada Block New England Bidg. Michigan Electric Co. G ¥, Groenaec?. anager 
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ARENA . : 
NATIONAL MAGAZINE : 
CRITERION _. . ‘ 


LEDGER MONTHLY ‘ . 
NICKEL MAGAZINE . 
NATIONAL ILL. MAGAZINE 


THE OAKS, a weekly magazine, 
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BUILDERS OF 


Sederholm Boilers 


Made in sizes of from 150 H.-P. up to 570 H.-P. and larger when desired. 


Noted for 


Perfect 
Combustion 


Perfect Circulation 
Dry Steam 
Easy Cleaning 


Large Reserve 
Capacity 


Small Space 
Required 


Low Cost 
of Boiler Setting 





SEDERHOLM BOILER 


The advantages possessed by these boilers are such as to commend them to careful managers 
and users of steam. They are now in successful use in different parts of the United States, 
Mexico, the Hawaiian Islands and Alaska, in all of which places repeated orders testify to their 
efficiency. Among recent purchasers we would mention the Homestake Mining Company and the 
Pennsylvania Railroad Company, the latter equipping two separate plants with this type of boiler. 
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FACE THE SITUATION SQUARELY 


At the present price of coal, can you risk not putting in a 


GREEN'S ECONOMIZER 


“<x when it will save you one-sixth of your fuel cost, and through the use of the gases 
+A that are escaping, heat your feed-water to the boiling point. You know what that 
‘y¥4 means in boiler saving. Get our free booklet, «‘Green’s Economizer,’’ and learn how. 


The Green Fuel Economizer Company 
Sole Manufacturers in the U. S. A. a N. Y. 
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LIGHT! MORE LIGHT?! 


Where there’s a Sterling Special there’s Light. Where there’s Light there’s 
Life. Where there’s Life there’s Hope. Insure your Life. Be Prudent. 


A Study in Black and White—Why 


Order Lamps and count on having 16 When you can secure a Lamp which 
C. P. and then find that you get actually gives 16 C. P. at 
only 7 C. P. from the tip the tip 


And only 13. CP. oe | And 16 C.P. 
it an angle of ° at an angle of 
45 degrees _ 


“i 45 degrees 
Ce ee) 


And 16 C.P. b Vy tg ¥ And 16 C. P. 
horizontally horizontally 








In other words,a lamp which 
An average of | actually gives 16 C. P. in 
only 12 C.P. all directions 








When capable chief electricians, after 
The best lighted buildings in the world careful comparison, insist on having 
are equipped with Sterling Special Lamps. Sterling Special Lamps they know they 
These Lamps are made a standard and are reducing complaints of poor 
where this is the case good light results. t illumination to zero. 


12 C.P. 
a eg 
16 C. P. 


This is not guesswork. This is matter of fact. 
We can prove it. And these lamps not only give  4c-_ 
16 C.P., but they give it for a long, long time. 


es Sterling Electrical 


THE OTHER KIND 


Mfg. Co. WARREN, OHIO 
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FOSTORIA INNER GLOBES 








If you have observed the service which your inclosed arc lamps give, 
you know how vital the inner globe is to the successful operation of — 
your are lighting system. You know that you may have an excellent well 
adjusted lamp, a good carbon and a perfect trim, and yet if the inner 
globe is wrong—all is wrong. 

If the seats of the globe are not true, or if the composition of glass 
is such that it will melt, the gas cap will go crooked and the carbon 
will stick in it, putting the lamp out of service. If the face of the 
seat is not at right angles to its axis, the little nicks that it is bound to 
get means openings into the interior of the globe,—short life of the car- 
bon and possibly destruction of the globe, ete. 

If the glass is not properly gathered for blowing or is not properly 
blown you have ununiform thickness of glass, consequently ununiform 
expansion and contraction of the globe in heating and 
cooling when in service, and of course breakage, in 
addition to an uneven shadowy light before the globe 
breaks. These are but a few of the points to consider 
in the making of uiner globes. We have anticipated 
them all. We gauge every globe, and every globe 
is a perfect globe. : 

We are specialists in this line of electrical glass 
and we do not hesitate to say that we make the 
best. Write for our catalogue. We make outer 





globes, too. 


THE PERFECT “ FOSTORIA ”’ 


Fostoria Incandescent Lamp Co. 
FOSTORIA, OHIO 
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FOSTORIA 
Incandescent 


Lamps 


are to-day unsurpassed. ‘The 
“new type Fostoria” is the rep- 
resentative of the most perfect 
factory equipment and organiza- 
tion, the most skilled workmen 
and the most liberal policy in 
America. 


The lamp itself is standardized 
absolutely at all efficiencies, 
selected with the greatest accu- 
racy for voltage and in addition 
is most substantially made in 
every department. It will give 
you 4 maximum uniform service 
at 1 minimum current consump- 
tion. In view of the fact that it 
can be bought at a lower price 
than any other high-grade lamp, 
it is positively the cheapest lamp, 
quality and price considered, in 
the world. 


Try us against the world and 
if its a fair test we’ll have no 
excuses to make for the result. 


Get Our Prices 
and Samples 
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me 
New England 


Engineering 
Company 








Designs, Constructs and Reconstructs ELECTRIC 
RAILWAYS, ELECTRIC LIGHT and POWER PLANTS 
GAS and WATER WORKS. Complete installations made, 
including plans, engineering and supervision. Estimates 


and specifications furnished on application. 








100 Broadway, N. Y. 
and Waterbury, Ct. 


BRANCH OFFICES IN HARTFORD, NEW BRITAIN, NEW LONDON 
BRANFORD, NEW HAVEN, STAMFORD AND GREENWICH, 
CT , AND LARCHMONT, N. Y. 

















DIAMOND H 
PUSH SWITCHES 


are also designed in self- 
contained wall case. This 
type will be found satis- 
factory for use in old 
walls and in woodwork, 
and in all cases where 
a suitable receptacle for 
switches was not provided 
in the building construction. 
These cases are made of 
cold rolled steel, galvanized, 
and openings are in bottoms 
for entrance of wires or 
flexible conduits. 


When you buy « Diamond H”’ Products you buy the best 
in Push Switches. 


Send for a Catalogue of Push Switches 
and Appurtenances . . . 1. 2 e+ © o 


HART MFC. CO. 


HARTFORD, CONN. 
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A Stilwell Feed Water Heater is an important ‘adjunct 
to steam power plants, because for every 10 degrees added 
to the temperature of feed water about | per cent of the 


total cost for fuel 


will be saved. 210 degrees js easily 


obtainable with sufficient exhaust steam, as evepy facilit 
is provided for bringing the steam and water togeth J 


At the same time the water 


is 


producing elements, keeping the boilers free : 
and adding to their life. 


We also 


make Steam, Power and Electrii 


Pumping 


Machinery, Jet and Surface Condensers, Air Cémpressors, 
Victor Turbines, Oil Mill Machinery and Filter Prégses. 


DAY TON, 





OHIO, U.S.A. 





RISDON 


Write for Catalogue. 








TURBINE 


UPRIGHT AND HORIZONTAL 
For ELECTRIC POWER and LICHTING PLANTS 


RISDOonNnN TURBINE 


gives the highest full gate results of any Turbine ever made. 


ALCOTT HICH DUTY TURBINE 


High speed and efficiency. Great strength. 
Close regulation and steady motion. 


TAYLOR SLEEVE CATE TURBINE 
The largest power ever obtained from a 
wheei of the same diameter. 


- ALCOTT TURBINE CO. 


MOUNT HOLLY, NEW JERSEY, U.S.A. 





LOMBARD GOVERNORS 


Our 1902 Catalogue of 100 
pages is now ready for distri- 
bution. It contains all avail- 
able information ov governing 


water wheels. [f/f you are 
interested write for it. 


THE LOMBARD GOVERNOR CO. 


36 Whittier St. (Roxbury) 
BOSTON, MASS. 
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SAMSON TURBINE 


ON UPRIGHT OR HORIZONTAL SH:5FTS 


Write Dept. V for Catalog 


JAMES LEFFEL & 


The SAMSON is especially desirable for use where SPE!) 
REGULATION is required, because of its HIGH EFFICIEN« ) 
at reduced gateages and BALANCED GATES. This insu:vs 
exceedingly CLOSE REGULATION and saves WEAR aud 
TEAR in the ELECTRICAL APPARATUS. 


The best turbine on the market for driving 
ELECTRICAL MACHINERY 





CO., SPRINGFIELD, OHI0, U. S. a, 
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1o Kw. Type “M” Lighting and Motor Transformer 


# # 


Close the Switch Only one Trans- 


the motor will take former required to op- 
care of itself and erate them. Only two 
bring up to speed \ wires to carry the 


at full load current 





to H.-P. Single-Phase Motor 


A Polyphase indicating 
wattmeter that will indicate accu- 
rately the full load on any poly- 
phase circuit where it is installed 

Static Ground Detectors 
for any frequency or voltage. 
Extremely sensitive 


# 


WRITE FOR OUR LATEST 
BULLETINS 





Polyphase Indicating Wattmeter Ground Detector 


Wagner Electric Mfg. Co. 


ST. LOUIS, MO., U. S. A. 
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The Leading Authority on the Subject 


DYNAMO-ELECTRIC MACHINERY — 


By SILVANUS P. THOMPSON, D.Sc., B.A., F.R.S., Principal of and Professor of Physics in the City and Guilds o! 
Technical College, Finsbury ; Late Professor of Experimental Physics in University College, Bristol; Member of the Insti 
Electrical Engineers ; Vice-President of the Physical Society of London ; Membre de la Societé de Physique de Paris ; Hon 


A Manual for Students of Electro-Technics 


London 
ution of 
ary Mem- 
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ber of the Physical Society of Frankfort-on-the-Main ; Fellow of the Royal Astronomical Society. 


Eighth American Edition, Enlarged and Revised. 
and Over 500 Valuable Illustrations. 


19 Folding Plates 


One Volume, Large 8vo., Dark Green Cloth. 
800 Pages. ‘ ; 


With 
PRICE, $5.00 
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ILVANUS P. THOMPSON, D.Sc., B. A., F. R.S., is regarded by all critics as 
the greatest writer on electro-technics known to electrical engineers. His 
remarkable genius in this direction manifested itself many years ago. when the 
science of electricity was just budding and little known that was not arbitrary, 
empirical, and in many respects useless as a means of further progress. There 

were many threads to be gathered up, composing the tangled skein of practice, and it 





required a discerning eye, an analytical mind, and a broadness of comprehension rarely 
met with, to weave together these broken threads of fragmentary experience and discon- 
nected thought. It required the labor of a master of the science to present it, free from 
irrational conclusions, intelligible alike to the practical worker and theoretician. Professor 
Silvanus P. Thompson has made the subject of electro-technics his life study. He has pre- 
sented it in so broad and connected a manner, with such masterly ability and perfection of 
description, that his work on Dynamo-Electric Machinery is acknowledged to be the great- 
est of all works bearing upon the principles, design, construction and operation of Dynamo- 
Electric Machinery. 

The rare attainments of Professor Thompson have placed him among men of the 
highest mental calibre. His eminent fitness to write a book on an electro-technical sub- 
ject, and to impart knowledge successfully through its medium, has given him a lasting 
His titles show that he has not limited 
himself entirely to the treatment of technical subjects, but that he possesses a foundation 
of theoretical knowledge which is indispensable and invaluable to a man of his high stand- 
ing. He is a fellow of the Royal Society of London, the members of which represent the 
greatest of English scientists and engineers; Huxley, Tyndall, Lord Kelvin, Sir John Lub- 
bock, and others are some of the names upon the list of this world-renowned institution. 


reputation among all readers of electrical literature. 


The work he has produced on Dynamo-Electric Machinery is called by him a manual 
for students of electro-technics. There are reasons for calling it the most complete, most 
concise and best-known book in the profession. It has formed an indispensable part of all 
university courses in electrical engineering ; no student has ever graduated with the degree 
of electrical engineer that was not required to study it, and in the great majority of cases 
to pass an examination upon it. If we judge a man by his achievements, we merely reflect 
our opinions of him by eulogizing his work. In this case, we can only conclude by saying 
that this volume of ‘‘ Dynamo-Electric Machinery” represents a perfect encyclopedia of 
the most valuable electrical information, and its author has reared to himself in its execu- 


tion a mighty monument to his own remarkable genius. 








Sent post-paid 
on receipt of 
price by 


Electrical Review Pub. Co. 


13 Park Row 
NEW YORK 


P.O. Box 339 
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NSPECTION INSPECTION INSPECTION INSPECTION INSPECTION INSPECTION INSPECTION INSPECTION INSPECTION INSPECTION INSPECTION 


, better Buy BucKeye 


NUMBER TWO OF A SERIES OF SIX 












ent length of inside part in order that the fila- 
ment may de exactly in the right place in the 
Gh e S 42 E M bulb, as it is in all BUCKEYE lamps, 
The filament shown in our Foider No. 1, 
; and the inside part have now got to be joined 








To make an “Inside Part” or “Stem,” to 
which the filament’is to be attached, the glass 
house must first make the. tubing. At the 
BUCKEYE factory it is then cut into short 
lengths suitable for the inside of a lamp. This 
short glass cylinder, Fig. 1, is placed in arapidly 


together, and right here is one ‘of the most diffi- 
cult i in lamp f First, the 
paste must be mixed which is used to make the 
adhesion of the filament to the wires. Any lamp 
manufacturer can make some sort of paste, but 


5 rite camel 





The cost of INSPECTION 


° ° 
if he does not make exactly the right kind (and A well- 1 nspected stock 1s 
Papreigpseec a Pos en haven hate there is not-one in ten that can) he will not have 
+ . : a lamp that holds up well in candle power. The : 

per lam Pp at the Buckeye pig rah tg pert Pre panicle oJ gas from a poor paste, invisible to the eye, but always on hand to insure 
factor is e ual to the Fig.2. ° ! detrimental to the lamp, will cause a rapid drop 

This piece is then INSPECTED tf. t in candle power. A consumer has no way of e 

y q and diameter of flare. as pamegond seeing whether the paste is good or bad, but he prom pt del ive ry at 

Another operation in the meanti the fu: ; can be sure of one thing, that it is good in the 

total labor cost of cheap ing of short ovens of verte poses porta ! BUCKEYE lamp. 


wires. Platinum although very expensive (cost- } The filament is next pasted to the platinum 


ing more than gold) has to be used because it is wire and the anchor wire. It is pasted to the 


lamps. New York Cleveland Chicago 


Boston _—‘ Pittsburgh © New Orleans 
Buffalo Indianapolis Waco, Texas 


the only metal that when heated will expand to anchor wire to keep the filament from drooping, 
exactly the same extent that glass expands. and to keep it symmetrical, all of which is shown 
The wires are now put inside of the Hare in Fig. 4. All this seems simple, but there are 
shown in Fig. 2. One end is then meited down three operations and two INSPECTIONS at the 
in a hot fire and the glass squeezed together with : BUCKEYE factory connected with joining the 
+ a pair of flat tweezers making a tight seal where + . filament to the wires. 
the platinum wires come through the glass. See 4 If the joint is too big, even if the paste is 
Fig. 3. good, the lamp will not hold up in candle power 
A very particular and careful INSPECTION so well; and if the joint is too small, thete will 
is placed at this point, for if the operation is not be mechanical weakness and the filament may 
properly done there will be a slow leak of the fall off. BUCKEYE joints are just the right 
lamp where the wires go through the stem. ; size. 
Again they are all gauged for length, because Booklet No. 3 witt tell about the Bulb and. 
every different style of lamp musf have a differ- the process of “ Sealing In.” 


This careful INSPECTION 
is telling. Our demand is 
40 per cent greater than 
corresponding months of 
last year. 


Utica Cincinnati © San Francisco 
Columbus 














Read our series explaining Lamp Construction. The third booklet is now out. If you have not received them write to 


The Buckeye Electric Company 


Main Sales Office and Works, CLEVELAND, OHIO 
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3 BRANCH OFFICES 

iz 115 Broadway, New York City 1419 Real Estate Trust Building, Philadelphia, Pa. 1537 Monadnock Building, Chicago, Hl. 202 Real Estate Trust Building, Pittsburg, Pa. 
a AGENCIES IN ALL LARGE CITIES 
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DOUBLEDAY-HILL 
ELECTRIC CO. 


PITTSBURG, PA. 





MANUFACTURERS AND 
DEALERS 


Electrical 
Supplies 


Lowest Price 
Highest Grade 
Quickest Deliveries 


EMERSON 
POWER 
MOTORS 


Alternating Current 
induction Type 

Full Load 
Automatic Start 














Immediate delivery from large 
stock, lowest prices 


Nernst Lamps 


Save (-2 Current 


LARGE STOCK 
LOWEST PRICES 








DOUBLEDAY-HILL 
ELECTRIC CO. 


PITTSBURG, PA. 










ELECTRICAL REVIEW 


CLASSIFIED INDEX 
(Continued from page 44.) 


Adjusters, Incandescent Lamps. 
Incandescent Klectric Light Manip- 
ulator Co. 
Pacific Electric Co. 
Vought-Berger Co. 
Air Compressors. 
Stilwell-Bierce & Smith-Vaile Co. 
Alternators. 
Christensen Engineering Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Annunciators. 
Ohio Electric Works. 
Batteries, Primary. 
American Carbon & Battery Co. 
Burnley Battery & Mfg. Co. 
Edison Mfg Co. 
Pullen Electric Co., Leon W. 


Batteries, Storage. 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Reuterdahl Electric Co 
Smith Storage Battery Co. 


Bells. 
Ostrander & Co., W. R. 
Belt tay oe 
Dixon Crucible Co., Joseph. 
Boilers. 
Allis-Chalmers Co. 
Babcock & Wilcox Co., The 
Payne & Co., B. W. 
Stirling Co., The. 
Boiler Cleaners. 
Mechanical Boiler Cleaner Co. 
Boiler Compounds. 
Dearborn Drug & Chemical Co. 
Boiler Insurance. 
Hartford Steam Boiler Inspection & 
Insurance Co. 
Books, Technical. 
Audel & Co., Theo. 
Electrical Review Pub. Co. 
E. L. Powers & Co. 
Tulley & Co., Henry C. 
Cable Hangers. 
Standard Underground Cable Co. 
Cabling Machines. 
New England Butt Co. 
Carbons. 
American Carbon & Battery Co. 
Consumers’ Carbon Co. 
General Incandescent Arc Light Co. 
Reisenger, Hugo. 
Castings. 
New England Butt Co. 
Circuit-Breakers. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Fort Wayne Electric Works. 
Western Electric Co. 
Cleaners, Incandescent Lamps. 
Incandescent Electric Light Manip- 
ulator Co, 
Coal Handling Machinery. 
C. W. Hunt Co. 
The Jeffrey Mfg. Co. 
Coal Mining Machinery. 
General Electric Co. 
The Jeffrey Mfg. Co. 
Coloring and Frosting Compound. 
Signaloid Chemical Co. 
Commutator Lubricant. 
Allen & Co., L. B. 
Anchor Chemical Co. 
Commutator Segments. 
Billings & Spencer Co. 
Condensers (Electric). 
Marshall, Wm. 
Conduits. 
American Vitrified Conduit Co. 
Camp Co., H. B. 


National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 

Standard Vitrified Conduit Co. 
Wyckoff Creosoting Co. 


Connectors and Terminals. 
McIntire Co., The C. 
Construction. 
J. G. White & Co. 
New England Engineering Co 


Construction Supplies. 
T. H. Brady. 


Cross-Arms, Brackets, Pins, Ties, 
Climbers, Ete. 
Central Electric Co. 
Donnelly, John. 
Klein & Son, Mathias, 
Lindsley Brothers Co. 
Standard Pole & Tie Co. 
Dynamos and Motors. 
Akron Electrical Mfg. Co. 
Bullock Electric Mfg. Co. 
Central Electric Co. 
Coho & Co., H. B. 
Christensen Engineering Co. 
Crocker- Wheeler Co. 
Dustin Co., Chas. E. 
Eck Dynamo & Motor Works. 
Elwell-Parker Electric Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Hobart Electric Mfg. Co. 
Holcomb, D. H. 
Johnson, Charles F. 
Keystone Electric Co. 
New England Motor Co. 
Robbins & Myers Co. 
Rossiter, MacGovern & Co. 
Royal Electric Co. 
Sprague Electric Co. 
Stanley Electric Mfg. Co. 
Stow Manufacturing Co. 
Thresher Electric Co. 
Wagner Electric Mfg. Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Electric Locomotives. 
General Electric Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Electric Lighters. 
Electric Contract Co. 
Ohio Electric Works. 
Stanley & Patterson. 


Electrical Instruments. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
Bunnell & Co., J. H. 
Fort Wayne Electric Works. 
Gen’! Incandescent Arc Light Co. 
Lamp Testing Bureau. 
Machado & Rolle’. 
Myers Break Finder Co. 
Pignolet, Louis M. ‘ 
Wagner Electric Mfg. Co. 
Electric Soldering Irons. 
American Electrical Heater Co 
Simplex Electrical Co. 
Electrical Supplies. 
Central Electric Co. 
Electric Appliance Co. 
Kinsman Electric & Railway Supply 


Co. 
Marshall-Sanders Co. 
Paiste Co., H. T. 
Roberts Electrical Supply Co., H. C. 
Roessler & Hasslacher Chem. Co. 
Schlesinger & Mears. 
Stanley & Patterson. 
Western Electric Co. 
Worthington Co., Geo. 


Elevating and Conveying Machin- 


ery. 
Brown Hoisting Machinery Co. 
Jeffrey Mfg. Co 
Engines (Steam). 
Allis-Chalmers Co. 
American Engine Co. 
Ball & Wood Co. 
Dustin, Chas. E. 
Johnson, Charles F. 
Rossiter, MacGovern & Co. 
Engines (Gas). 
Lowell Model Co. 
Meitz, A. 
Engine Indicators. 
Ashcroft Engineering Co. 


(Continued on page 68.) 
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Patented March @ and 22, 1898, 


~ 
The name cf the best High 
Voltage Porcviain Insulator 


made. 


Ask for particulars and tests, 
Manufactured exclusively by 


THE R, THOE: AS & SONS G0 


EAST LIVERPOOL, OHIO. 


Saies Office: 
39 and 41 Cortizndi St., 
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storage work. List of schools using 
nailed on application. The method of its use ie 
scribed in a circular just issued. 


L. E. KNOTT APPARATUS CO0., 
16 Ashbarton Place, - - BOSTON, MASS. 








WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 


EXPOSITION 
FLYER 


“BiG FOUR’ 


FROM 


CINCINNATI 
ST. LOUIS 


WRITE FOR RATES AND 
FOLDERS 











WARREN J. LYNCH, Gen’! Pass. & Tit. Mt 
W. P. DEPPE, Asst. Gen’! °. &T.A. 
CINCINNATI. OH!0 
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SIGN LAMPS 


“ay ® - Trouble Proof 


LIKE ALL STAR LAMPS 


Are winning against the 
SHARPEST COMPETITION 


ANUFACTURED BY 


Standard Electric Manufacturing Company 
NILES, OHIO 
Incandescent Lamp Specialists 
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Protect Your MOTORS By Using 
“D. & W.” Enclosed Ses Fuses 








D. & W. FUSE CO., Providence, R. I. 




















Type R Siveet Car Motor Cut-out A. HALL BERRY, New York Representative, 100 William Street | 
OFFICES 
BOSTON—Pettinzell-Andrews Co NEW YORK—Western Electric Co. PHILADELPHIA—Western Electric Co. CHICAGO—Central Electric Co. 
L ST. LOUIS—Western Electric Co. ; SAN FRANCISCO—California Electrical Works al 
The N , 7 
“he New Year Number of the ELECTRICAL 
o 
REVIEW will be dated January 10, 1903 
eaaaaaa all | 





Power Plants of the Pacific Coast 








A special edition of the paper read by Dr. F. A.C. Perrine before the 
New York Electrical Society descriptive of the great transmission systems 
of California. Includes illustrations of the great Carquinez Span, also 
fifty other illustrations. 

Bound in boards, 8 1-4 inches by 103-4 inches. Price 50 cents, postpaid. 


Electrical Review Publishing Company 
3 PARK ROW | NEW YORK 


BOX 339 


Address 
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PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS. 
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS, 


We sell PLATINUM in any quantity, either large or small. We buy PLATINUM, or 
anything containing PLATINUM, in any quantity. 


PL A/TIUINAI MA FOR INCANDESCENT LAMPS AND EVERYTHING ELss) 


BAKER & Co. 


MANUFACTURERS OF PLATINUM IN ALL SHAPEs, 


Newark, N. J. New York Office, 120 Liberty st. 


Vol. 41—No, 94 








SPRAGUE 


Write for bulletin No. 2068. 


ELECTRIC 
COMPANY’S 


Direct Current MOTORS Are Unequaled 


in design and construction, and are adapted to driving all 
classes of machine tools with economy and precision. 
are unsurpassed in efficiency, durability and commercial value. 


GENERAL OFFICES: 527-531 West 34th Street, New York 
BRANCH OFFICES: Chicago, Boston, St. Louis, Baltimore 





They 


























«CLIMAX ”’ ‘« ADVANCE”’ 
«GERMAN SILVER” 


Resistance 
Wires... 


HARRISON (Newark), N. J. 


DRIVER- HARRIS WIRE Co. 








DROP FORGE COMMUTATOR SEGMENTS 


A Segment Made of 
that is Pure 
absolutely — Unalloyed 
accurate : Lake 

to gauge PATENTED NOVEMBER 6™ i888. Copper 





THE BILLINGS AND SPENCER CO., Hartford, Ct., U.S. A. 


No. 8 Long Lane, Aldersgate St., London, E. C. 


FOR HIGH GRADE 


INSULATING VARNISHES 


Aopress STANDARD VARNISH WORKS 
LONDON NEW YORK (on BL ey Vere) 











THE WYCKOFF PIPE & 
B CREOSOTING CO.::: 


Portsmouth, Va. 


MANUFACTURERS OF 


Wyckoff Wooden Conduits, 
CROSS-ARMS AND LUMBER. 























Sterling =: Varnish 


STERLING EXTRA BLACK FINISHING VARNISH 
STERLING BLACK AIR DRYING VARNISH 
STERLING BLACK CORE PLATE VARNISH 
The Sterling Varnish Co. || The Sterling Varnish Co. 


PITTSBURGH, PA., U. S. A. 95 COLMORE ROW, BIRMINGHAM, ENGLAND 








MINIATURE LAMPS AMERICAN 


of all kinds Y STORAGE CELLS ARE THE BEST 
on GENO FOR DESCRIPTIVE CIRCULAR 
SPECIALTIES A SPECIALTY AMERICAN BATTERY CO. 
473 S.CLINTON ST., CHICACO, ILL. 
See page 60 ESTABLISHED +889 




































7 NODANGER 
from the Lights on 


1 CHRISTMAS TREES 


when Edison Miniature Lamps are used. 


f No Smoke, Smell or Grease. Lamps in any color. 

Lamps can be either bought orrented at a low cost. 

Anyone can readily wire and put up the lamps if 
there is electric current in the house. 


Our leaflet on Christmas Lighting tells all 
about it. 


EDISON DECORATIVE AND 
MINIATURE LAMP DEPT. 
General Electric Company, 
Harrison, NJ. 
























~ 


Improved style B. Flexible indefinitely. Price 
as low as inferior goods : “ 
SEND FOR SAMPLES AND PRICES 


MICA INSULATOR COMPANY 


PATENTEES 


Flexible 
Micanite 


NEW YORK CHICAGO 


























WESTON Electrical Instrument Co. 


Waverly Park, Newark, N. J., U.S.A. 
Pcicary Taliote Be Weston Electrical Instrument Co., No. 88 Ritter 
IN: tt Bros., No. 101 St. Martin’s Lane. 
Pants FRANCE 


. H. Cadiot, 12 Rue St. Georges. 
ILLUMINATED 
DIAL, STATION STANDARD 
INSTRUMENTS esc al 


meters. Amreters and Mil- 
barter instrument ents are Ammeters, Watimeters and 
Voltmeters, for 
eral principle and “4 and Direct-Current Cireults 
as accurate as our regular wt ceatable > nee 
Standard Portable recognized 
vi throughout the elvilised 
















i Semi-Portable Labor» 
Standard Voltmetersand 
¢ Seeeeners are sil Deter. 
They are the most 
able, absolute sandards fr 
Laboratory 
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The only turn-down lamp The favorite of all frst 
S, Paients made for ali sockets ee eee = 
; Week In all voltages. the only reliable auto- 
‘a Issuec Last e THE PHELPS Co., matic in the market. 
mee ro aie 29 Rowland St. - Detroit, Mich. Guaranteed perfect in 
i yorted for t journal by E. 8. 3 every detail. 
se ot Ding fot ot pos MANUFACTURED BY 
spent may be s: cured for 10 cents each.] CABLE ADDRESS, “‘ OSCILLATE ” NEW YORK Boston Flectric Co 
—— ‘ WRITE FOR CIRCULARS AND PRICES . 
ISSUED DX CEMBER 2, 1902. The “Comfort : 29 Harrison Ave. Extension 
714,680 Pay ‘clephone ; C. E. Egan, Oscillating ees Fan”’ ec le ret BOSTON Se ee 
Durham, o for teleph pe earn "Soldering SUBSTITUTES () ARE THICK 
714,681 Six bell for, telephone | The Shedd Electric & Mfg.Co. ad But ONLY ONE ALLEN 
ques; C. i. gan, Dursem, ®. v- 136 Liberty St., New York OR ALL ELECTRIC WORK 
ease soon SOLDERING STICK 
714,695 El — _— “Ta. Special Attention Paid to Export Trade oe Makes Solder Flow on Any Metal 
increasing O¢ Poste ee s We-It-Guarantee Sample Free 
Wash.—.. wheel, an idle wheel, P 
omagnetizabl r extending between sues Saltove Sumy ame Sera Perc un = hap cre ae 
aid wheels, an electric coil or olumbia Avenue 
or ma.:tizing said bar and p R 0 T E C T | 0 N 7 ALLEN SOLDERING PASTE, SALTS, COMMUTATOR LUBRICANTS 
wheels. ; A GOOD INVESTMENT 
714,718 Overcad conduit for elec- 
trical service Wives ; F. C. Locke, Bos- A Lamp 
top, Mass. 
714,721 Ar: .ure winding for elec- Guard firmly 
H tric motors or . namos; R. Lundell, fastened to 
=) New York, N ro- 
) 714134 Elo.’ ic block-signal ; E. M. socket p » 
= §) North, Brookly:: N. Y. j tects com- & : 
| 714,746 Elec cic railway system ; Se pletely = = ARC LICHT & TROLLEY CORD 
W. Robinson, Fso-ton, Mass. BOSTON 
714,756 Met!od of selective electric The P. R. WAGOR MFG. CO. Send for Samples SAMSON CORDAGE WORK MASS. 
signaling ; J.“ ne, Boston, Mass.— SPRINGFIELD, MASS. 
The method of .'. veloping free or un- 
guided simple ' — me: PARSELL & WEED, 
netic waves of « definite frequency, . 
ross. producing forced a =, MODEL MAKERS. 
simple harmonic electric vibrations o lectrica xperimental and Fine Tool Work 
psd sa freyency in an elevated INCANDESCENT LAMP — Write for Booklet. 
~~ conductor. 7 The Franklin Gas Engine Sets of Castings and Material; Finished Parts and 
“i 714,759 Telephone system; A. F. REPLAGER and CLEANE Complete Engines. Write for Gas Engine Circular No. 2. Telephone, “136 
| at Waeec XS HANDLES THEM AT ANY linden Genaee. 
wan, oo See HEICHT OR ANCLE 
} 714,760 Electric annunciator-drop ; Incandescent Electric Light Manipulator Co THE FRANKLIN MODEL SHOP, 
E.G. Thomas, { smbridge, Mass. 129-131 West 3ist Street, New York City. 
116 Bedford St., Boston, Mass. 
(Continu:d on page 60.) 











INSULATING 4x° FULLER BOARDS MANUFACTURERS OF 
All Grades and Thicknesses THE HANCOCK 


SIRI raeeaaas Boards to Order I N Ss p I RK A ¥ i O R 


large stock ©: hand 
Cerrespond: . © solicited Highland Park, Conn. Hancock Globe Valves 
; and Check Valves 


GASOLENE ENGINES see a Oenfet Apparatus 


85-87-89 Liberty Street, NEW YORK 
FOR ISOLATED LIGHTING 
AND POWER PLANTS 


STATIONARY, MARINE and 
AUTOMOBILE MOTORS 


Send for Circular 


THE LOWELL MODEL CO. 


Drawer 1213 LOWELL, MASS. 





CASE BROTHERS The Hancock Inspirator Co. 























THE BEST IS THE CHEAPEST 


THE LATEST IMPROVED 


Voltage 
Regulators 


WwW. H. CHAPMAN 


Are made under the neers personal] supervision 


The Portland Company 


PORTLAND, ME. 


Incorporated 1846. Send for Circulars and 
Testimonials 


























wil: not injure or derange our Portable or Station Testing 
Ins‘ ruments for Measuring Resistances and Locating Dead 
anc High Resistance Breaks, Grounds and Crosses in 
Tel phone, Telegraph, Electric Light, Fire and Police 
wir’s or cables. 


New Principle! Easily understood and operated 





Rough Handling : 
; 








THE MYERS BREAK FINDER CO. - Syracuse, N. Y. ; 
IO aR 
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PATENTS. 
(Continued from page 59.) 

714,769 Carbon-holder for dynamo- 
clectric machines ; C. Zabel, Edgewood 
Park, Pa. 

714,775 
ing runving water in the earth ; 
Brown, Los Angeles, Cal. 

714.786 Controlling ~ -— motor ; 
M. W. Day, Schenectady, N 

714,805 Boat; I. H. See 
Ind. 

714,810 Thermostat; A. T. Le Ves- 
conte, Minneapolis, Minn. 
714,811 Brush-holder ; 

field, Schenectady, N. 


Electrical process of locat- 
F. H. 


‘ieee 


W.D Litch- 


714,813 Joint for telephone-trans- 
mitter arms; C. T. Mason, Sumter, 
8. C. 


714,824 Process of starting induc- 


tion-motors; A. Schwartz, Cologne, 
Germany. 
714,831 Apparatus for selective elec- 


tric signaling ; J. 8. Stone, Boston, 
Mass.—A system for developing free 
or unguided simple harmonic electro- 
m-gnetic signal-waves of a detinite fre- 
quency, an elevated conductor and 
means for developing therein forced 
simple harmonic electric vibrations of 
corresponding frequency. 

714,832-834 Apparatus for and 


method of amplifying electromagnetic 


signal waves; J. 8. Stone, Boston, 
Mass. 


( C ‘ontinued on page 62.) 








For Sale—R AILS — Wanted for Cash. 


NEW AND RELAYERS: 
12 To 56, atso 60 TO 80 LBs. 
PROMPT SHIPMENT. 
Cars, Motors, Cenerators, Engines. 


Charles F, Johnson,°°’suna NY 





Belting 
Test 


‘*Royal Worcester” old-fashioned oak 
tanned belts known as the best—initial 
cost highest—operative cost lowest. 
Greatest belt power transmitters the 
world has ever known—50 years’ repu- 
tation back of them. 

Let us send you a sample belt to test, 
aud to be returned free of expense to 
you if not entirely satisfactory. 


GRATON & KNIGHT MFG. CO. 
Oak Leather Belt Makers, Worcester, 7m. 
1) 


ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 
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MINIATURE 6 
CANDELABRA 
LAMPS [Recessoncs 

















Prompt Shipments in Any 
Quantity 


Accurate Rating of All Lamps 


Particular Attention to 
Specialties 





AAR 


Send for 
Ideas in 
| Work; also Xmas Tree Lighting for 


Catalogue Showing New 
Novelty and Decorative 4 
































The Rooney=-Westbury 
Electric Lamp Comp’y 
154 E. 23d ST. # NEW YORK 

















| | Circuit or Battery Outfit. | F | 
| 





We Buy and Sell All Kinds ELECTRICAL and STEAM MACHINERY 








ALTERNATING 


RAILWAY CENERATORS 


DIRECT-CONNECTED UNITS | 


300 KW. GENERAL ELECTRIC 500-550 VOLT GENER- 
ATOR DIRECT CONNECTED TO TANDEM COMPOUND, 


vatggorn kw., G. E., 2,300 volts, 60 cycles, 3-phase 
- 120 kw., G. E., 2,000 volts, 125 cycles 


1— 80 kw., Thomson-Houston 
2— 80 kw., Detroit 


16 AND 30x48 WHETHERILL-CORLiSS HORIZONTAL | 1_ 60 kw., G. E., 


LEFT HAND ENGINE 
18714 kw., 


Engine 
50 kw., 
connected to 13x13 Harrisburg Ideal Engine 
25 kw., 
nected to self-oiling Ball Engines 


25 kw., 125-volt General Electric Generators, direct 
connected to one Triple Expansion Marine Verti- 


cal Engine 


ALTERNATING 


2—250 kw., G. E., 2,400 volts, 50 cycles, 3-phase 
2—200 kw., G. E., 2,300 volts, 40 cycles, 3-phase 
1—300 kw., G. E., 2,000 volts, 60 cycles, 3-phase 
1—200 kw., Stanley, 2,400 volts, 60 cycles, 2-phase 
1—150 kw., Stanley, 1,000 or 2,000 volts, 133 cycles 


Westinghouse, M. P. 8, 120-volt Generator, 
direct connected to Westinghouse Compound 


Eddy Compound Generator, 125 volts, direct 


250-volt Westinghouse Generators, direct con- 


1—100 kw., G. E., 2,080 volts, 60 cycles 5—D62 Thomson-Houston 
1,040 volts, 125 cycles 


1—A35 T.-H., 1,000 volts, 125 cycles E NG I Rl E +) 


1—30 H. P., - estinghouse, Ind. Motor, 200 volts, 60 cycles, | 12 and 20x36 Slater Engine Tandem Compound 
2-phas 14x14 Rice Automatic 
1—20 bon tie “Westinghouse, Ind. Motor, 220 volts, 60 16x16 Rice Automatic 
ycles, %- cape eae 
1—20 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase to oma ne eras 
1—10 H.-P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase 18x12 Armington & Sims 
1—15 H.-P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase 12. and 20x12 Westinghouse Compound 


RAILWAY CENERATORS § |[ixofayne 


y. 
18x42 Allis-Corliss — 
2-500 kw., 6-pole General Electric —— > — 
1—270 kw., 4-pole General Electric 
2—200 kw., 4-pole General Electric 


18x12 Erie Ball a 
1044x1614x12 Cross Compound Armington & Sims 
1—200 kw., M. P. 6, Westinghouse 


ARC CENERATORS 


No. 12 Brush, 150 light, 9.6 amp. 
No. 11 Brush, 125 light, 9.6 amp. 
1—100 kw., 4-pole Walker No. 9B Brush, 120 light, 6.6 amp. 
3-100 kw., 4-pole General Electric M. D. 2 T.-H., 50 light, 9.6 amp. 
1—100 kw.. Edison Bipolar L. D. 12 T. Sie %5 light, 6.6 amp. 
2— 90 kw., Thomson-Houston M. 12 T.-H., 45 light, 6.6 amp. 


1—175 kw., M. P. 4, Westinghouse 


2—150 kw., M. P. 6, Westinghouse 
2-110 kw. * 4-pole E Eddy 














Write for Our 
Latest 
Catalogue 





CHARLES E, DUSTIN CO, 


[1 Broadway, New York 


Storehouse--Orangeburgh, N. Y. 























December 13, 1902 


pRIGUS 





ELECTRICAL REVIEW 61 


MECHANICAL BOILER 


ME‘ ONLY KNOWN METHOD OF 
0 2 eo CO Os On dm 8 Oe a 0 a dO 9 Oy 


INSTALLED OUR EXPENSE ON 60 DAYS TRIAL 


CLEANER 


MECHANICAL BOILER CLEANER CO. 


WR.MASON MANAGER. 


AMERICAN: SE ee 


The most economical plant for 
generating electric currents, and 
the most compact plant that has 
yet been produced. # #2 4 @ 
AMERICAN ENGINE CO., 
48 Raritan Ave., Bound Brook, N. J. 
New York Office: 95 Liberty St. 


SAVES EXPENSE 
in high coal bills 


Automatic ey arpiny for Purifying, Softening and 
Filtering Hot or Cold Water before entering boilers. 


Positively Preventing Incrustation, Corroding and 
Foaming. 


Operated without Power, Steam or Mechanical 
Agitators. 


Simple and Durable in Its Construction. 

Cost Low and Very Economical in Maintenance. 
No Waste of Lime or Soda Reagents. 

No Renewal of Filtering Material Necessary. 
We guarantee our plants to do the work claimed. 


OVER 
3,000 


: 
oe 
: PLANTS 


——_ 


zs 


' AUTOMATIC WATER PURIFYING CO. 
OPERATION 45 BROADWAY, NEW YORK 


AGENTS—F. T. Day, N. Y. Life Bldg., Chicago. 
Goff, Horner & Co., Pitts! bt , Pa. 
@@e -Do@ 


Jewett Allin, C: iiaaenbn. enn. 


Send for 
Catalog 


> DirECT-CONNECTED GENERATOR 





413 WESTERN UNION BUILDING. CHICAGO. 


ALLIS-CHALMERS CO,, 


ofa iler-\erey 


at) dale) (ek 
Corliss 
Male llal-+-¥ 


PUMPING, BLOWING AND HOISTING ENGINES. 
RIEDLER PUMPS AND COMPRESSORS. 


GENERAL OFFICES HOME INS, BLOG 


SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 











The Ball & Wood High-Speed Engine 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. 
BALL & WOOD engines are made in all types for all 
services requiring the best economy and efficiency 


Tee BALL & WOOD CoO. 
Works: ELIZABETHPORT. N. J. 
120 Liberty St., New York City 











DIRECT-CONNECTED 
RAILWAY UNITS 








J—850-K W., Type M. P., 12-850-80, General Electric Gen- 
erator, direct-connected to a 30 and 48x48 Cross-Compound, 
Penn. Iron Works, Corliss Engine. Speed, 80 R. P. M. 


J—600-KW., Westinghouse, M. P. Generator, direct-con- 
nected to a 18 and 38x42, Cross-Compound, Corliss Engine, made 
by St. Louis Fdy.& Mach.Co. Speed, {00 R.P.M. BRAND 
NEW. 


J—500-K W., Type M. P., 10-525-90, General Electsic Gen- 
erator, direct-connected to a 22 and 42x42 Tandem-Compound, 
Corliss. Speed, 90 R.P.M. BRAND NEW. 








1—200-KW., Siemens & Halske, M.P. Generator, direct- 
connected to a 20x20 High-Speed Auto Engine, made by Colum- 
bus Iron Works. 


J—500-KW., General Electric, with 28x60 Allis, 1890- 
Frame, Corliss Engine, with Countershaft. Operated by rope 
drive. 


RAILWAY MOTORS 


200—38-B., Westinghouse, 50-H. P. capacity. 
150—12-A., Westinghouse, 30-H. P. capacity. 
50—No. 68 Westinghouse. 

25—No. 69 Westinghouse. 

Lot of K., K.-2, K.-40, K.-JJ, K.-12 Controllers. 








Factories 
Fae eo Cit 
Louis, , ea 





Rossiter, MacGovern G Co., Inc. 


Main Office—141 BROADWAY, NEW YORK CITY 


Branch Offices 
Boston — St. Louis 
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PATENTS. 
(Continued from page 60.) 


714,851 Railway and car and mag- 
netic appliances therefor; A. C. Albert- 


son, New York, N. Y 


714,861 Process of electrolytic “4 


ation of copper and nickel; D. 
Browne, Cleveland, Ohio. 


714,862 Controlling electric motor ; 


H. W. Buck, Niagara Falls, N. Tk 
motor, manually controlled means for 
starting the motor, and a synchronous 
electromotive device which when in 


operation tends to stop the motor. 
714,869 Connector ; 
Schenectady, N. Y. 


714,877 Headlight and illuminated 


sign for street-cars or other purposes ; 
J. A. Duggan, Quincy, Mass. 

714,891 
winding same ; 
ee 


714,893 Electric-current regulator ; 


J. W. Hammond, Fredonia, N. Y. 


714,904 Electromagnetic device; 


J. 8. Hodges, Troy, N. Y 
714,905 
S. H. Hoggson, New York, N. Y. 
714,913 Track-brake for 
cars; O. Keen, Allentown, Pa. 
714.927 Rheostat ; 
Schenectady, N. Y. 


714,928 Plug and receptacle; N. 


Marshall, Newton, Mass. 


714,934 Means for preventing break- 


down of high-potential windings ; 


W. 8. Moody, 


of comparatively great 


other portions of said winding. 


714,973 Measuring alternating elec- 
tric currents; M. E. Thompson, Ridg- 


way, Pa. 
715.019 
motors; F. E. Case, 


motor to the other or others. 


715,043 Current-operated receiver 
for electromagnet waves; R. A. Fes- 


senden, Manteo, N. C. 


715,058 Electromagnetic brake; F. 


Harber, Washington, D. C. 


715,071 Electric trolley protector ; 
W. W. Hoffman, West La Fayette, 
Ind. 


715,126 Rectifier for single or poly- 
phase alternating currents; A. Nodon, 


Paris, France. 
715,160 
Scholl, Goppingen, Germany. 
715,170 Hot-wire 
R. S. Stewart, Detroit, Mich. 
715,195 
motors ; 


speed. 


715,203 Selective signaling by elec- 
R. A. Fessenden, 


tromagnetic waves ; 
Manteo, ) 


715,209 Face- plate for electric coup- 


lings ; N. Marshall, Newton, Mass. 
HH 15, 220 


son, Ridgway, Pa 


© DEALERS WRITE FOR DISCOUNT. 2 
|< LINEMEN SA PAIR OF MY 
\ 2 rivets CLIMBERS 


ELLY. PATENT PENDING: | 


aE ‘J DONNE 
CAN RE-SPUR THESE.I WILL MAIL 
SPURS,POST PAID,FOR 40 CTS 
SOLE MAKER JOHN DONNELLY. 
OX 379, BRANFORD,CONN. U.S.A 


SR 





FOR SALE.—One Remington 
5-ton ice-making plant complete and 
in good order. 
combination gas and electric fix- 
tures, three Pioneer arc lights, all in 
first-class order, Call or address 
CLARENDON Hore, Brooklyn, N.Y. 


Also ten fine 6-light 








G. W. Graves, 


WAN TE D 


For Sale to Railway and Lighting 
Companies in New England — 
First-Class Article of Merit. 
Address with Full Particulars 


ROOM 421 131 STATE ST., BOSTON 








Transformers and means for 
E. R. Gill, New York, 


WANTED A SALESMAN 


in the West with a large acquaint- 
ance among Electrical Supply 
Houses and Contractors. Give ex- 
perience, reference, etc., address 


No. 15 
Care ELECTRICAL REVIEW, New York 


ALTERNATING MOTORS 
FOR SALE 


One 30 H. P. G. E. 3-phase, 200 
volts, 60-cycle. © 

One 10 H. P. G. E. 8-phase, 200 
volts, 60-cycle. 

One 5 H. P. G. E. 3-phase, 200 
volts, 60-cycle. 

One 5 H. P. oe aac 2-phase, 
200 volts, 60-cycle. 

One 2 H. P. Stanley 2-phase, 200 
volts, 60-cycle. 

ALL SIZES DIREC'T-CURRENT 
MOTORS AND DYNAMOS 

BOUGHT, SOLD, EXCHANGED 


D. S. HOLCOMB 
51 DEY STREET, NEW YORK CITY 











Electromechanical clock ; 





electric 


F. Mackintosh, 


WANTED 


Experienced construction men. 
Those with college education pre- 
ferred. BS CoM. 

Care ELECTRICAL REVIEW 
New York 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL 


Write for our free illustrated book 
“CAN | BECOME AN ELEC- 
hcioag a 
seoirie I van Raliegh, 

moore yey ing, Hlestric 


etc., at your home b; Institute 
indorsed by Thos. A. 


ELECTRICAL ENGINEER INSTITUTE 
Dept. M, 240-242 West 23d St., New York. 








Thorough inspection 


Insurance agains 


Loss or Dam. 
age to Properiy and Loss of 
Life and Injery to Persons 
caused by 


Steam Bail: Explosions 


J. M. ALLEN, Peo: cnt, 

WM. B. FRANK! Vice-President, 
F. B. ALLEN, Sec. Vice-President. 
J. B. PIERCE, Seerstary. 

L, B. BRAINERD. "reasurer, 

L. F. MIDDLEBR“>x, Asst. 8¢0, 











Schenectady, N. y. — 
A winding ‘for electrical apparatus, 
terminals for said winding, insulation 
dielectric 
strength for portions of the winding 
near a terminal or terminals, and in- 
sulation of less dielectric strength for 


ARTHUR F. STANLEY 


MANUFACTURING AGENT 
BROADWAY-MAIDEN LANE BLDG. 
NEW YORK 


REPRESENTING 
Warren Electric and Specialty Co., Warren, O. 
Proctor Raymond Mfg. Co., Buffalo, N. Y. 
Indiana Rubber and Insulated Wire Co. 
Jonesboro, Ind. 


EUREKA 
Coloring and Frosting Compounds are 


PERFECTION 


For Incandescent Electric Light Globes 
Put up in any size kage from 4 
ounces to 5 gallons. Write for prices. 
EUREKA ELECTRIC COLOR CO. 
21 & 23 Ann Street New York 








Means for synchronizing 
Schenectady, 
N. Y.—Motors in series with means 
actuated by an increase in electromo- 
tive force of any motor above that of 
others, for diverting current from such 


COLUMBIA ARC LAMPS 


ECONOMICAL 
SIMPLE, DURABLE 


COLUMBIA ELECTRIC & MFG. CO. 


O fice & Factory, 316-322 Market St. 
NEWARK, N. J. 











ORLAN CLYDE CULLEN 


Counsellor-at-Law 


U.S. ye Court, he 
istered Attorney U.S. Pa = PATENTS 
ent Office, U.S. and Foreign 


CAVEATS, TRADE MARKS and COPYRIGHTS 
No. 700 Seventh Street, N. W., 
Opp. U.S. Pat. Office. Wasstneron, D.C. 


its Come Out! its Come Out! 
What Has? Why the 


MODEL ELECTRICAL AND 
MECHANICAL ENGINEER 


The best journal published 
for amateurs and students. 


Single Copies, 10c. One Year, $1.60 
ROBERT THISTLEWHITE, Publisher 


Box 625 Dover, New Jersey 














Magnetic separator; C. 
electric meter ; 


Method of synchronizing 
F. E. Case, Schenectady, N.Y. 
—The art of regulating electromotors 
connected in series, which consists in 
simultaneously cutting down the cur- 
rent in any motor which slips and in- 
creasing it in that or those of lower 


Method of measuring alter- 
nating electric currents; M, E. Thomp- 





|PATENTS| 


Caveats, Trade-Marks, 
Copyrights and Designs. 


Send your business direct 
to Washington. 

Saves time and insures 
better service. 


PERSONAL ATTENTION 


GUARANTEED. 
-_ 21 YEARS’ ACTIVE PRACTICE. 
Specialty — 
INTERFERENCE CONTESIS 
AND VALIDITY REPORTS. 
Address— 


SIO CET te HRS 


Suite 20-26 
National Valon Bidg. Washington, D. C. 














PATENTS i 


EDWARD S. DUVALL 


(Formeriy with Benj. Butterworth, 
late Commissioner of Patents), 
Patent lmrawyecr, 
American and Foreign Patents 
Secured Promptly. Moderate Fees. 





infringement Saits. interference Cases. 
Opinions on Scope or Validity of Patents. 
cagere Examinations of Patent Office 
Records. 
Abstracts a 7 ‘ec of Applications 
before P. 
cdi 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D.C. 





Trade-Marks 














EsTABLisHED 1880. 


Agent for ighest 
United States | GE0- 4H. BENJAMIN, M. E., Ph. D. Hig 

45 BROADWAY, N. Y. References. 
and Foreign Specialty: The preparation of specifications for 


PATENTS. 





patents requiring an expert knowledge of the arts 
and sciences. Searches. : 4 











Name Plates 


for machinery 
We make name »'»’+s for some of the 
largest makers of i: ninery intheU., Ss. 


and we would be jicssed to send you 
sample and quote pric::. 


No Plate Too La-ce or Too Small 
Murdock Parior Grate Co. 
189 Boylston St., Koston, Mass, 

U.S.A. 








“The Inspector and {roubleman” 


A dialogue eet the telephone 
“troubleman”™ and lis assistant, 
showing how to overcome difficul- 


ties which arise in onduetin, a 
telephone exchange. A valuable 
and instructive boot. 105 pages. 


PRICE, $1.00 
THE INLAND PRINTER CO. 
214 Monroe St., CHICAGO 








M. J. BLAKE MICHAEL BLAKE 


M.J. & M. G.AKE 


IRON ano STEEL SCRAP 
79 TENTH AVENUE 


COR. 16TH GiREET 





el 














Telephone Connection NEW YORK 
97 18th St. 
QuiIc. AND 
GOOD WORK 
is the i:'ud that 


BURN: EY 
SOLD: RING 
PASTE ws 


will help y: - to do. 


Put up in 2 02., 4 0%» 
¥% Ib., rlb.. ie 10 lb. 
and so Ib. =-ackages. 
Rtick anc *aste 
The 
Burnley Ba: sry 
and Mfg Cs. 





Painesville, Dhio 
DRY BATTERIES 
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IS NECESSARY IF YOU WANT SOUND BOILERS 


PRO TEG 7 LQ RY v= searsonn vesetasce oer compounns 
DEARBOR N a AND CHEMICAL WORKS 


97-34 Rialto Bldg., ‘ CHICAGO, _ILL. Wa. H. Encar, President Telephone Harrison 3930 and 3931 Offices from New York to Honolulu 
= — 29 : ene re eer re ee 


THE STIRLING WATER-TUBE 
SAFETY BOILER. 


Safe. 
Efficient. 
Durable. 


Over 1,000,000 Horse-Power in use. 


All wrought mates ;no flat surfaces 
or stay bolts; four * manholes give 
access to every tube. Quick and 
steady steam and thorough circulation 
guaranteed. 


THE STIRLING COMPANY 


Paliman Bidg., Chicago, iil. 
Sow Vert Cities eg om oo 


Beaton Office,” Delta Bldg: 









_———— 











St AT LANE: 














Morse Twist Drill & Machine Company 
NEW BEDFORD, MASS., U. 8. A. 


—MAKERS OF— 
























Coal Handling Machinery 


CONVEYOR 








ARBORS; BEACH, STETSON AND 





; INCRE# P CENTRE DRILL CHUCKS; 
; TWIST AN 
i COUNTERBORES AND = tities 
j . ghest award 
D:5-LL8; D 3 
GLE LLS; 3 DUSSELDORF EXHIBITION, 1902 
GAUGE:; MANDRELS 


53 We have been manufacturing this 
}. W. Hu nt Company class of Machinery for 30 years. 
N. Y. City, 45 Broadway W. New Brighton, N. Y. Pittsburg, 515 Penn Ave. 


METAL = ITTING SAWS; MILL- 
ING CUTTERS; END MILLS; TAPER 
PINS; “ZAMERS WITH OIL HOLES; 
ADJUSTABLE AND EXPANSION BEAMERS; 
SCREW °LATES WITH DIES ; SOCKETS; SLEEVES; 


oun °.AnRS WITH DIES; | [Maeenation: Current FLecTAIC HEATING 


AND ACCESSORIES. . . . 
Royal Electric Company APPARATUS 


| PEORIA, ILL. 
NA LO : ' 7 York ae many st an] |“ fame rst 
TLE | THESRADY MAST ARMS! | ue Simplex Electric 


MANUPACTURER OF 


NG eee eas Ree Heating Co. 


























and other specialties for 
construction work a 


Catalogue and Prices Furnished on Application a 


SGIENGE ABSTRAGTS, cp 


PuUBLISHED MonTtaiuiy 


Issued under the direction of the INSTITUTION OF ELECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 
































A most invaluable publication. Its name sufficiently implies its scope and purport. Its abstractors, some sixty odd, are uecessarily 


le.:ling experts in the branches they undertake. 
SCIENCE ABSTRACTS has a wide and influential circulation. 


! has a strong outside circulation by subscription and otherwise. 
It follows that it is an excellent advertising medium Advortising space is limited. 


A‘ivertising Contractors. 


THE FEILDEN PUBLISHING C0., Ltd, Gwydir Chambers, 104 High Holborn, London, W. C. 


It is officially taken by all the members of the above-named societies, 


All particulars from the Publishers and 
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Lh” EMS OCDE SP @ DBS BSS SSD ES DBOPSSDPSSOOSSSEO POOec 


HEADQUARTERS FOR TELEPHONE INSULATORS 





; 





Ne O} : | 





No. 9 PONY INSULATOR 


UCT ag oe ee ee era a eer of 02. 
Weight per 1,000 packed..........seeeeeeees 675 Ibs. TRANSPOSITION INSULATOR 






No. 11 DOUBLE GROOVE PONY INSULATOR. 


SOR ESET IR IR GS RE ARE MD I HR a ER GE i ee a 


ade : Weight per piece.................. ; 
Packed 4oo in a barrel. Weight per piece..........0++ 30 02. hana per 1,000 packed. .2,115 Ibs. Wercht ed speegae nie RE MS ae 
FACTORIES AT Packed 125 in a barrel. Packed 4oo in a barrel ; 
unas See. HEMINCRAY CLASS CO. _ &.c HEemuneray, Presisent 
OFFICE AT Established MANUFACTURERS Incorporated BRADFORD SHINKLE, Vice-President 
COVINCTON, KY. 1848 1870 D. C. HEMINGRAY, Sec’y and Treas. 


PCSSSOSOSSPSSOSCPSOOSSOOSCOOCC®O® SO@WeSeeooeg 
Cd 


BL DD @ @® PS SOD ®@ @ @ SS @ BS BS SSOSVDPSSPOPSPOSPSPSOSSSSSSSOPVE £—S$O3SO 








FOR UNDERGROUND AND AERIAL GABLE WORK 


USE THE 


FiALL. 


CABLE BOXES 
THE NEATEST—THE MOST CONVENIENT 
THE MOST SUBSTANTIAL 
DESICNED BY 
FRANK B. HALL. 
—Used by— 
Home Teleplione Co., Dayton, Ohio 
Federal Telephone Co. Pittsburg,Pa 






oF erie Sees 
>= 
i U ys 


ova 


Vjat on dale 2 
ss 





50 Pair - Top Box 





/ exeeoee000 § 
eooocooaggd 





ributing Ring. 
oe —— Standard Telephone Co., 
Write us for See Our Bel tT leph — Pa. 
ILLUSTRATED BOOK ILLUSTRATED elmont Telephone Uo., 
(Four Exchanges) en Ohio. 
Showing Some CATALOGUE 
Up-to-Date Cable For Enterprise Telephone Co., 
Construction. Special Hardware New Martinsville, W. Va. 
With Descriptive Designed for National Telephone Co., 2 ir 10 Pair 
Articles. Cable Work. (Four Exchanges) Wheeling, W. Va. Side Box Side Box 

















MANUFACTURED BY 


THE MOUNTAIN STATE ELECTRICAL CO., 











Decent 


ae 
a 














Correspondence Solicited. WHEELING, W. VA: 




















24 
i] 
4 
’ 
4 
§ 
‘ 
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: 
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4 
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Na Esdolst ee 


Brookfield Gas 
Screw Glass 4c 


INSULATORS 


& "gears ») 





MANUFACTURED BY 


The Brookfield Glass Co. 


218 BROADWAY 


New York 


























CONSTRUCTION DESIGN 


PATENTS af Barr’s Patents” PATENTS 


No. 7. (No. 11is same 
style except larger) 










” 
- > LARGEST STOCK 
Ww 
=% 
7 ul We have been manufactur- 
© @_ ing Telephone Transmitter 
S_ Arms for six years and were 
zc the first to make the Con- 
re) © cealed Cord Arm—Patents 
4 O 608504 and 33640. 


We have improved from 
time to time and have lowered 
the price whenever we have 
been able to economize in the 
=™ manufacture. Get our new 

samples and our latest prices, 
they will interest you. 


W. J. BARR ARMS AND BASES 


Cleveland, Ohio INTERCHANGEABLE 


= 





SPECIAL DESIGNS 
EXECUTED PROMPTLY 
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Aa Short 
E=-ole Talk 


a 


eb bp Op bo bp bp bp bn bp bo bo bp bo bo bn ha bo bo ha ha ha ha hi ha ha i a on ha ha ha a ha ha ha ha ha a ha hi a ha i i a ha ha ha a a hh ha hi hl 


not only regarding short poles, of 
which we have an excellent supply 
(4 and 5-inch, 20 and 25-ft. espe- 
cially), but also on all other lengths, 
up to a seven-inch fifty. 

It’s simply this—we’ve made close 
prices, for immediate acceptance 
and, more important, for immediate 
shipment on everything we have. 

Isn’t the combination of a big 
stock, low prices and quick delivery 
worth an inquiry? Certainly. Well 
then, jot down the address. 


Maltby Lumber Company 


BAY CITY, MICHIGAN 


P. S.—We handle ‘*‘ Steam’’ and ‘‘Trolley”’ ties, too. Ask us 


about them if you are interested. 
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SSGSSGSGGGGGGbGGbbGbbbbbbbhbdbbbb bbb bb btn tn tn tn tnt tpt bn bln tn ba tnbo tn bn bo tn bobo bobo bo bobo lobo t> 





Vol. 41—No, 94 


=\h 


DIRECT FROM STUMP To 
CONSUMER! 


POLES 


Long Leaf Yellow Pine. 
Octagonal and Square 
Juniper or 

Southern White Cedar. 
Chestnut and Cypress 


YELLOW PINE Ck dSs- 
ARMS AND Ti<s 


BRACKETS AND 


MANUFACTURED BY 


ECCLESTON LUMBE? 0 


Prompt deliveries from stock New York City ‘ris, or direct 
from mills. Save brokerage and send us your in:;\iries 


ae 





PINS 














2 ahhh bbb hhh hhh bb bb bbb bob bbb bbbdbbdbdbdatn 
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CROSS ARMS 


We have just begun operations at our new mill, and are 
ready to give you better deliveries than ever before. We 
want your business. 
The Standard Pole and Tie Co., 44 Broad St., N. Y. 


WILMI‘GTON, N. C. BROOKSVILLE, Fla 





$2.50each MONOPLEX TELEPHONE $5.00 per pair 


Only two wires are needed be- Hawkins’ 


New Catechism of 
toneand we use the bestgrade Le f> 

of granular carbon. Full | ae | 

directions sent with each in- mA 

strument. 

Atwater Kent Mfg. Works, 110 N. 6th St., Phila., Pa. - 




















GET My PRICES ON 


OCTAGONAL POLES 


D. W. PHELAN PROMPT SHIPMENTS 277 Broadway 


IN CAR LOAD LOTS NEW YORK 










THE SCHWERDTLE STAMP CO., 
ENC|LS—BURNING BRANDS: 


TEEL STAMPS &DIES— 
TEES - PLATES-CHECKS:*) 


A“ 


—O BRIDGEPCRT.CONN. 
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How did you learn the ad- 
dresses on this page? Tell 





the advertiser WHEN YOU 





CEDAR POLES 


LINDSLEY BROTHERS COMPANY 


636 Tribune Bidg., CHICACO 


MENOMINEE, MICHIGAN WHOLESALE PRODUCERS 


(mam distributing yards) 
50-Foot to 80-Foot Poles Our Specialty 





WRITE to him. s: :: 3: 








A SOCIAL QUEEN 





Lakewood's. popularity is the result of 
years of well directed effort on the part of 
those interested in its success. and now it 
is not only the most renowned but the 
most fashionable resort in the vicinity of 
New York. Its exceptionably mild climate 
permits participation in all kinds of sports 




















PORTLAND, OREGON, and 


SPOKANE, WASHINGTON 
MORSE AUTOMATIC LAMP ADJUSTER 





SEAMLC 





throughout the entire winter months, and A Practical Tre: ‘ise. 
riving, walking, cycling, golf, polo, and 

other out-of-door pastimes are in ulged in. Price $2.00 

Nowhere else in this country is there so oe full ofu to-date 
great a woraber, of Snely equip’ d and This is a book of sso pp., fui. »{ up 
comfortabie hotels as at Lakewood. and the ; ; i ions. Handsome 
guests slightest wants are gratified in every information. goo illustration i‘ 
respect. Lakewood is a healthful place, as ly bound in red leather, pock«:-book form 


its location is in the famous pine belt of 
New Jersey, and that it is accessible is 
demonstrated by the numbers who are 


size 4% x 6%, with titles and ees in gold. 
orders to 





WIRES AND CABLES. 


NATIONAL INDIA RUBBER CO. 


Factory and General Offices: 
BRISTOL, R. I. 








For Mills, Factories and Shops. 
Saves time, wear on cord and 
is approved by all experts. . 
INCANDESCENT ELECTRIC LIGHT 
MANIPULATOR COMPANY 
116 Bedford Street. Boston, Mass. 











daily commuters between New York and 
Lakewood ard Philadelphia and Lake- 
wood via the New Jersey Central. If you 
are interested in Lakewood’s life, drop 
a postal to C. M. Burt, General Passenger 
Agent, New Jersey Central, New York, for 
Pamphlet, L. 1. It’s free for the asking. 








Price $2.00, post-paid. Send a 


Electrical Review Publissing ©. 


13 Park Row, New York. 





Box 339. 
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w. C. STERLING & SON, “OXROE, MICH. 
LARGE DEALERS IN ALL KINDS OF CEDAR POLES 


For telephone, Telegraph, Electric Railway and Lighting Companies 
| Shipments Made Promptly. Prices Always Right 


SORTING AND SHIPPING YARDS ON FOUR DIFFERENT RAILROADS 
50,000 TO 100,000 POLES IN STOCK ALL THE TIME AND GREATER NUMBER CEDAR TIES 





























LONG DISTANCE TELEPHONE ———- 



































MICHIGAN 


MICHIGAN WHITE 
CEDAR STOCK 


YARDS: CLEASON, ROSS, NORTHLAND 


WOLVERINE CEDAR & LUMBER CO. 


MENOMINEE, MICH. 
Giv: us your Address, One “GILGEN” Patent 


We will send you F REF Fuse Block 


WE WANT YOU TO SEE HOW IT IS MADE 





























OOOOH! > 





No. 1 ‘‘Gilgen’’ Patent Fuse, 
copper terminal 





No. 10 Fuse Block, single line No. 12 Fuse Block, double line 


‘o. 10 and No. 12 Fuse Blocks are presented with the knowledge that no better telephone protector can be furnished at any price, and that they are the only well made, 
efficient protectors sold at a low price. Our “Gilgen” Patent Fuse, used in No. 10 and No. 12 Fuse Blocks, is so constructed as to give six inches of fuse and eight saw 
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hig 
tee’. points within 1/82-inch of ground plate, giving all the advantages possessed by carbon arresters without the disadvantaze of continual attention to prevent grounding 
line Fuse is also made of special metal, always retaining same ampere capacity, and acts as a highly efficient sneak current or lightning protector. 
$ 
; Central Telephone & Supply Company 
> 
% _ “ . ; eaten 
$. 999 Market Street, St. Louis, Ilo. Chicago Office: 59 West Jackson Boulevard 
td ‘ 





a AGENTS 





fd 

4 

3 DE VEAU TELEPHONE MANUFACTURING COMPANY, 27 Rose Street, New York W. G. NAGEL ELECTRIC COMPANY, Toledo, Ohio 
o POST-GLOVER ELECTRIC COMPANY, Cincinnati, Ohio TEXAS TELEPHONE & ELECTRIC COMPANY, Fort Worth, Texas 
: ILLINOIS ELECTRIC COMPANY, Chicago, Ill. 
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Locust Insu 
IN ABUNDANCE 


mately— 


voltage. 


original growth. 


and freight rates. 








ELKIN, N. C. 


ELECTRICAL REVIEW 





ator Pins 


We have in stock for immediate shipment approxi- 


1,000,600 14% x 8 Locust Pins 

100,000 14% x9 : 

100,000 1% x9 

and can furnish on short notice unlimited quantities of 
standard size pins or special large size pins for high 


ee ‘ 


ce 6“ 


We are operating in the virgin forests of Virginia 
and North Carolina, ten Locust Pin Mills, thus insuring 
you prompt shipments of first-class material at prices 
that will prove interesting. 

We are not advertising substitutes but the ‘real 
thing” — pins made from genuine Black Locust 


of 


A simple request. stating size and quantity re- 
quired, will bring you immediate quotations of prices 


VIRGINIA LOCUST PIN CO. 























KLEIN'S 
CLIMBERS 








Linemen’s Tools 


Catalogue Free. Send for one. 


MATHIAS KLEIN & SONS 


87-89 W Van Buren St., 






CHICAGO, ILL. 








Engineers and Contractors. 
Arnold Electric Power Station Co. 
Barstow, W. 8. 

Cahoon, Jos Blake. 
Kutsch, L. W. 
Lyndon, Lamar. 
cTighe, T. J. 
New England Engineering Co. 
Rae, Frank B. 
Reuterdahl, Arvid. 
Runyon, F. O. 
Sheaff & Jaastad. 
Vail, J. H. 
White & Co., J. G. 
Wilmerding, C. H. 

Fans and Fan Motors. 

Central Electric Co. 

Diehl] Mfg. Co. 

Fort Wayne Electric Works. 
General Electric Co. 

Gen’l Incandescent Are Light Co. 
Hunter Fan & Motor Co. 

Pacific Electric Co. 

Robbins & Myérs Co. 


Shedd Electric & Manufacturing Co. 


Sprague Electric Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Fan Motor Appliances. 
The Coleman Mfg. Co. 
Feed Water Heaters. 
Stilwell-Bierce & Smith-Vaile Co., 
Fire Brick. 
McLeod & Henry Co. 
Fire Extinguisher. 
Monarch Fire Appliance Co. 
Flexible Shafting. 
Stow Manufacturing Co. 


Fuses. 
D. & W. Fuse Co. 
Johns-Manville Co., H. W 
McIntire Co., The C. 
Fuel Economizers. 
Green Fuel Kconomizer Co, 
Gaskets 
U. 8. Mineral Wool Co. 


VIADUCT. 


BALTIMORE, MAKE 


TELEPHONES 


AND EVERYTHING ELECTRICAL 









JUST PUBLISHED 





All about the Telephone 


A.B.C of the TELEPHONE 
A PRACTICAL TREATISE 
By J. E. HOMANS, A. »M. 


352 pages. 269 illus. Size, 5x7 inches 
with generously good binding 


Price One Dollar. Postpaid to any Address 


Owing to the great growth of the telephone industry 
during the past few years, and in response to the demand 
for a comprehensive book giving a clear, terse idea of the 
different principles governing the construction, installa. 
tion, care and management of the various telephones and 
their appliances, the A B C of the Telephone has been 
compiled. It is written in a most clear and careful style, 


and aims to give a complete review of the subject of tele- 4 
phony from the first invention to the most recent improve- : 
ments. 


No expense has been spared in gathering valuable 
information, and it has been the aim of the author to make 
this treatise the most complete elementary } 
written on this subject for the practical electrician, wire- 
man, lineman, engineer, and all persons interested in this 
great achievement of modern science. : 


Vol. 41—No, %4 





McINTIRE’S PATENT 
Connectors and Terminals. 


Special Connectors for HARD. 
COPPER WIRE, all sizes, FUSED Wwe 
FUSED LINKS and STRIPS 

THE C. McINTIRE co. 
13 & 18 Franklin St., Newark, N J 
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Electrical Review Publishing Co. 


13221 Park Row, New York City, U. S. A, 
Box 339 











CLASSIFIED INDEX 
(Continued from page 48.) : 


Globes, Shades, Ete. 
Frink, I. P. 
Klemm & Co. 
Phoenix Glass Co. 
Wheeler Reflector Co. 


Graphite. 

Dixon Crucible Co., Jos. 
Heating Apparatus. 

American Electric Heater Co. 

Simplex Electrical Co. 
House Goods. 

Boston Electric Co. 

Central Electric Co. 

Ostrander & Co., W. R. 
Hoisting Machinery. 

Brown Hoisting Machinery Co, 

Jeffrey Mfg. Co. 
Incandescent Lamp Coloring. 

Eureka Electric Color Co. 
Injectors. 

unkenheimer Co., The 

Instruments. 

Biddle, Jas. G. 

Bristol Co. 

Bullock Electric Mfg Co. 

Gen’! Incandescent Arc Light Co. 

Jewell Electrical [Instrument Co. 

Keystone Electrica] InstrumentCo. 

Kno‘t Apparatus Co., L. E 

Machado & Roller. 

Myers Break Finder Co. 

Pignolet, Louis M. 

Stanley Instrument Co. 

Wagner Electric Mfg. Co. 

Walsh & Sons 


Insulatorsand [nsnlating Material. 


Brookfield Glass Co. 

Case Brothers. 

Hemingray Glass Co. 
Massachusetts Chemical Co. 
Mica Insulator Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Works, 
Sterling Varnish Co. 
Steward Mfg. Co., D. M. 
Thomas & Sons Co., R. 


Junction Boxes. 
Bossert Electric Construction Co. 
Gen’l [Incandescent Arc Light Co. 
Lamps, Are. 
Columbia Electric & Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Helios-Upton Co. 
Nernst Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lamps, Decorative. 
Central Electric Co. 
Edison Deco. & Miniature Lamp Dep. 
Gen’) Incandescent Are Light Co. 
Rooney & Westbury Elec. Lamp Co. 
Sawyer-Man Electric Co, 
Lamp Guards. 
P. R. Wagor & Co. 
Lamps. Incandescent. 
Banner Electric Co. 
Bryan-Marsh Co. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co. 
Ecouomical Electric Lamp Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’] Incandescent Arc Light Co. 
Lamp Testing Bureau. 
Nernst Lamp Co. 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Schlesinger & Mears. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electrical Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Launches. 
Electric Launch Co. 
Lighting Plants. 
Bullock Electric Mfg. Co. 
Crocker-Wheeler Co. 
Fort Wayne Electric Works 
Reuterdahl Electric Co. 
Western Electric Co 
Westinghouse Electric & Mfg. Co, 


(Continued on page 70.) 








Lightning Arresters. 
eneral Electric Uo. 
Westinghouse Electric & Mfg. Uo 
Lubricators. 
Dearborn Drug & Chemical Co, 
Lunkenheimer Co., The 
Siegrist Lubricator Co. 
Machine Tools and Machinery. 
Brown Hoisting Machinery Co. 
Morse Twist Drill & Machine Co 
New England Butt Co. 
The Jeffrey Mfg. Co. 
Mast Arms. 
T. H. Brady. 
Meters. 
Duncan Electric Manufacturing Co. 
Fort Wayne Electric Works. 
Westinghouse Electric & Mfg. Co 
Mica. 
Mica Insulator Co. 
Munsell, Eugene. 
Model Makers. 
Franklin Model Shop. 
Parsell & Weed. 
Name-Plates. 
The Schwerdtle Stamp Co. 
Nippers and Pliers. 
Smith & Hemenway Co. 
Utica Drop Forge & Too! Co 
Paint. 
Massachusetts Chemical Co 
Standard Paint Co. 
Patent Solicitors. 
Benjamin, Geo H 
Cullen, Orlan Clyde 
Duvall, Edw. 8. 
Siggers & Siggers 
Pipe Covering. 
v. S. Mineral Wool Co. 
Platinum. 
Baker &Co._ .- 
Poles, Brackets, Pins, Ties, (ross 
Arms, Climbers, Ete. 
Donnelly, John 
Eccleston Lumber Co 
Klein & Sons, Mathias. 
Lindsley Brothers Co. 
Phelan, D. W. i 
Standard Pole & Tie Co. 
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STROMBERC-CARLSON TELEPHONE MEG. CO. 


. . “ 
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ELECTRICAL REVIEW 


Manufacturers of 


HIGH-CLASS TELEPHONES 


Possessing points of merit, demonstrated by seven 
years of actual use, not found in any other make. 

A long-distance transmitter and receiver so designed 
and constructed, that during the seven years they have 
been on the market it has not been necessary to change 
their design. In that time a score of transmitters and 
receivers of various makes have been placed on the mar- 
ket, each one claiming to be the best. 

The hook-switch is of the long lever type, with pure 
platinum contacts and German silver springs. 

The ringer is built of the best of materials. The 


adjustment is simple aud accurate. 





PRICES THE LOWEST 
QUALITY CONSIDERED 





SALES DEPT., Address 70-86 Jackson Blyd., Chicago, Ill. 
GENERAL OFFICES, - - - ROCHESTER, N. Y. 





° 
AMERICAN LLECTRIC IELEPHONE ' 


CH! 








Best of Everything 


EVERY THING 


In Telephones, Switchboards, Supplies 


5 
% 
No. 99 No. 36 
Traction or Mine Telephone with Protecting Plate Removed. Made with the Series or Bridging 
; 
8 
® 
a 
> 


AMERICAN ELECTRIC TELEPHONE CO. 


CHICACO, ILL. 
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PITTSBURGH, PA. 
Westinghouse Building 


mofo fe ale afm ale abe ate af ate of fe ale afe ate of ate af ote af 


Pumps (Electric Driven). — 
Stilwell-Bierce & Smith-Vaile Co. 
Rails. 
Johnson, Charles F. 
Rail-Bonds. 
Roebling Sons Co., John A. 
Railway Car Lighting. ; 
Consolidated Railway, Electric 
Lighting & Equipment Co. 
Railway Specialties (Electric). 
Bunnell & Co., J. H. 
Central Electric Co. 
Continuous Rail Joint Co.of America. 
Electric Appliance Co, 
General Electric Co. 
Kinsman Electric & Railway Supply 


Co. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 
Reflectors. 
Frink, I. P. 
Klemm & Co. 
Wheeler Reflector Co. 
Repairs. 
Chicago Edison Co. 
Replacers Incandescent Lamp. 
Incandescent Electric Light Manip- 
ulator Co. 
Rheostats. 
Cutler-Hammer Mfg. Coa. 
Cutter Electrical & Mfg. Co. 
Gen’l Incandescent Arc Light Co. 
Schools. 
American School of Correspondence. 
Electrical Engineer Institute of Cor- 
respondence Instruction. 
Internat’] Correspondence Schools. 
Seals. 
The Schwerdtle Stamp Co. 
Slate. 
Bonville, Edward. 
Sockets. 
A. T. Paiste Co. 
Soldering Sticks and Paste. 
Allen & Co., L. B. 
Burnley Battery & Mfg. Co. 


ELECTRICAL REVIEW 
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STANDARD UNDERGROUND CABLE C0, | 


FACTORIES: Pittsburgh, Pa. - - Perth Amboy, W. J. - - Oakland, Cal, 


WE MANUFACTURE and SELL DIRECT 


BARE COPPER WIRE ™» CABLES 


WEATHERPROOF WIRE »» CABLES 
RUBBER INSULATED WIRE »» CABLES 
LEAD COVERED UNDERCROUND 1 
AERIAL CABLES 


Calvanized Strand - Hangers - Termina!s - Accessoric:; 


We have completely installed the Cable Equipments for Telephone Companies—Large and %mali-— 
Everywhere. Any of our offices will gladly give you Information and Prices 


ADDRESS OUR NEAREST ACENT 


NEW YORK 
56 Liberty Street 


BOSTON 
101 Milk Street 


PHILADELPHIA 
Betz Building 
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CHICAGO 
Rookery Mills Building 
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CLASSIFIED INDEX 
(Continued from page 68.) 


Specialties. 
Bonville, Edward. 
Boston Electric Co. 
Electric Contract Co. 


Gen’] Incandescent Arc Light Co. 
Incandescent Electric Light Manip- 


ulator Co. 
Marshall-Sanders Co. 
Phelps Co. 
Steam Heating. 
American District Steam Co. 
Steam Specialties. 
American Water Purifying Co. 
Lunkenheimer Co., The. 
McLeod & Henry Co. 
U. 8. Mineral Wool Co. 
Steel Spring Wire. 
Barnes Co., The Wallace. 
Cary Spring Works. 
Steel Stamps. 
The Schwerdtle Stamp Co. 
Stencils. 
The Schwerdtle Stamp Co. 
Storage Batteries. 
American Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Helios-Upton Co. 
National Battery Co. 
Reuterdah! Electric Co. 
Smith Storage Battery Co. 
Switchboards. 
Bossert Electric Construction Co 
Bullock Electric Mfg. Co. 
Eyanson & Co., Geo. T. 
Fort Wayne Electric Works. 
Gen’] Incandescent Arc Light Co 
Kutsch, L. W. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Switches, Ete. 
Central Electric Co. 
Cutter Electrical & Mfg. Co. 
Eyanson & Co., Geo. T. 
General Electric Co. 
Gen’l Incandescent Arc Light Co, 
Hart & Hegeman Mfg. Co. 


Tape an 


Ties, Cross-Arms 


Switches, Etc. 


Hart Mfg. Co. 

Hill Electric Co., W. 8. 

Marshall-Sanders Co. 

Western Electric Co. 

beeps. gears Electric & Mfg. Co. 
Splicing Compound. 

Massachusetts.Chemical Co. 

Okonite Co. 


Telegraph Supplies. 


Bunnell & Co., J. H 
Stuart-Howland Co. 


Telephones. 


American Bell Telephone Co. 

American Electric Telephone Co 

Central Electric Co. 

Central Telephone & Electric Co. 

De Veau Telephone Mfg. Co. 

Ericsson Telephone Co. 

Farr Telephone & Construction Sup- 
ply Co. 

—e Switchboard & Supply Co. 

New York Telephone Co. 

North Electric Co. 

Spencer Electrical Co. 

Stanley & Patterson. 

Stromberg - Carlson 
Mfg. Co. 

Viaduct Mfg. Co. 

Vought-Berger Co. 

Western Telephone Mfg. Co. 


Telephone 


Testing Bureau. 


Lamp Testing Bureau 

Brackets, Pins, 
Climbers, Ete. 

Central Electric Co 

Donnelly, John 

Klein & Son, Mathias. 


Lindsley Brothers Co. 
Standard Pole & Tie Co. 
Tools. 


Morse Twist Drill Co. 
Smith & Hemenway Co. 
Utica Drop Forge & Tool Co. 


Transformers. 


Christensen Engineering Co. 
Fort Wayne Electric Works. 
New York & Ohio Co. 
Stanley Electric Mfg. Uo. 


Transformers. 
Vindex Electric “o. 
Wagner Electric \ifg. Co. 
Warren Electric “ Specialty Co 
Western Electrica! Supply bo 
Westinghouse Ei «ctric & Mfg. Co 


Turbine Governors. 
Lombard Water- $V heel Gov. Co. 
Lunkenheimer Co.. The 
Valves. 
Lunkenheimer Co., The. 
Varnish, Insulatis;. 
Massachusetts Chemical Co. 
Standard Varnish: \V orks. 
Water- Wheels. 
Leffel & Co., Jas. 
Risdon-Alcott Tur! ine Co. 
Stilwell-Bierce & Smith-Vaile Co. 
Water- Wheel Goversors. 
Lombard Water-W !:v2! Gov. Co. 
Whistles, 
Lunkenheimer Co., “hie. 
Wires and Cables. 
American Electrica! \) orks 
American Insulated ‘Y ire & Cable Co 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated W '¢ Co. 
Collyer Insulated Wi Co, 
Crescent Insulated Wi: and Cabk Ue. 
Driver-Harris Wire C« 
Eastern Electric Cab! Co. 
Electric Appliance Co. 
Empire Wire Co. 
General Electric Co. 
Hazard Mfg. Co. 
India Rubber and ‘tutta Perel 
Insulating Co. : 
Montauk Fire-Detectin Wire ( 
National Conduit & Cable Co. 
National India Rubber “0. | 
New York Insulated W ire Co 
Okonite Co., The. P 
Phillips Insulated Wire Vo. 
Roebling’s Sons Co., Joun A 
Safety Insulated Wire & Cable (. 
Simplex Electrical Co. — 
Standard Underground “able Co 
Western Electric Co. 
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ee ,. Interstate Telephone 
Visitor S °™ Convention 


at ‘he Auditorium Hotel, CHICAGO, December 9, 10 and 11, inspected 
the new building of the Kellogg Switchboard and Supply Company, Green and Congress 
Str-ets. The largest, most modern and best equipped independent telephone factory in the 


wor ‘| 
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The Newest of the Five Buildings of the Kellogg Telephone Plant 


The Kellogg Switchboard and Supply Company’s factory is equipped to meet the heaviest 


‘mands for every detail of telephone and switchboard construction—and is meeting them. 


Convention Visitors were personally conducted over the factory, and were 
vled to inspect large and small switchboards in all stages of construction, as well as all the 


r manifold accessories of telephone supply, from the giant switchboard to portable desk tele- 
nes, 


Kellogg Switchboard and 
Supply Company 


346 Broadway, NEW YORK 
E\ectric Building, CLEVELAND Green and Congress Streets 


Keystone Telephone Building, PHILADELPHIA CHICAGO 
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Telephone Wires and Cables 


Only those who use it 

K now the real value of 

Okonite and they 

Never accept any other kind of rubber 

J nsulation knowing that by following this rule 
Trouble, the bugaboo of all 

Electrical Engineers, is avoided. 


Use it and prove the truth of the above. 


ON» 
ane 


TRADE MARK. 


The Standard for Rubber Insulation. 


The Okonite Co., Ltd. 


253 BROADWAY, NEW YORK 


Manufacturers of Insulated Wires and Cables, 
Candee Patented Potheads and Weather=Proof 
Wires, Okonite and Manson Tapes. 
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THIS 
We Don’t Trade-Mark oa 


Want 

the Earth = 139 pages, is in itself the 
| bi — Strongest 
Possible 
Guarantee 


that ever went out with Tel- 
ephone Apparatus. 





Merely give us your 
ear and consider our 


DIVIDEND PAYERS. 


Telepi:ones that never wear out. Magnets that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take <are of themselves. Switchboards that never give 
trouble. ‘iultiple Boards for exchanges—all sizes. Current 





It guarantees the material. 


It guarantees the construc- 
tion. 


Protectors that never fail. It guarantees satisfaction. 


Maintenance . Reduced to the 
Roa EXPENSE Minera DeVEAU 
THAT’S WHY PATRONS UPHOLD Telephone 


‘ . : te 
7, 4 ; e 
Fe Zé Cr Zezea Coy DEVEAU Long Distance and Interior Telephones Manufacturing 
d ao-w7. Lae bey , DEVEAU Patented Automatic Switchless Telephones 
= 




















DEVEAU Patented Flush Telephones C 
Write for Catalogue. DeVEAU Restoring and Non-Restoring Switchboards Ompany 
DEVEAU Patented Inter i ating Teleph 
145°155 St. Clair Street, CLEVELAND, O. DEVEAU Central Energy Teleph and Switchboards 
DEVEAU Pat. All Metal [nter icating Teleph 
Chicago Office, 1511 Monadnock Block. DeVEAU Patented All Metal Hotel Telephones 27 Rose St. New York 














: (_ 
Electric Light, Telephone and Pendent TELEPHONE 





. = Telephones 
Street Railway Officials ‘sclieces 
; ; al means at arm’s reach a 
Who have the authority to buy equipments and po gs oan hon SERVICE 
supplies, read the ELECTRICAL REVIEW lower hand ‘phone. — 





desk sets. Unequaled for 


residence use. Write for 
our complete catalogue. 
‘ae g 














The Vought-Berger Co. 


tre BECKER TERMINAL HEAD | | | sme QUICKEST 














Telephones 
FOR TELEPHONE CABLES and 
The newest and best device on Seno MESSENGER 
the market. # No expense has a 
been spared in making it perfect 
La Crosse 
Wis. Rates in Manhattan: 
Telephones and Switch- Residence 
BELL | boards remodeled on from $4 a month. 
approved lines. 
of Business 
fe from $5 a month. 
Baraboo acai 
i *Phone at the right 
Wis. price. We promote or build. One-Year Contracts. 











Monthly Payments. 


TexminaL Heap For Twenty-Five Parr, witH Lip SgcuRED, AND SHOWING 
Fuss 1n Position 


npealiceenabinagece Beisel sill | Cnn Telephone Co, 


CENTRAL TELEPHONE AND ELECTRIC CO. SS a ee ee 15 Dey Street. 


Patented Jan. 4th, 1898; May 9th, 1899, 


























909 MARKET ST., ST. LOUIS, MO. and Aug. 16th, 1600. a, outht to 013 ieee 
ILLINOIS ELECTRIC Co. POST-GLOVER RIC CO. giganto oneal i Aiea th Street. 
Exclusive Agents for Chicago as dectesie does ter Giomenets SPENCER ELECTRICAL CO. 220 West 124th Street 
163 Greenwich St. NEW YORK ss . J 
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Nernst Lamp 








Men’s Furnishing Goods Store lighted by Nernst Lamps Drug Store lighted by Nernst Lamp 


The photographs of these stores were taken while illuminated by Nernst Lamps 


Nernst Light is the same as Daylight 
Shows the True Color of Fabrics 


Write for illustrated Booklet No. 2. 


Nernst Lamp Co. 


Sales Offices: Pittsburgh, Pa.; New York, 120 Broadway; Boston, 131 State St.; Philadelphia, 710 Girard Trust Bid’g. 
Or address any Supply Dealer. 

















THEEHB 1902 EDITION 


Standard Wiring 


For Electric Light and Power 


By H. C. CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


ADO PTED By the Fire Underwriters of the United States 


By Cornell University, Stanford University and other Technical Colleges and Schools 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen 


BEC A U S E It is the only book on Wiring and Construction kept strictly up to date 

It contains all the necessary Tables, Rules, Formulas and Illustrations 

It settles disputes, and if referred to before wiring will prevent disputes 
FLEXIBLE LEATHER COVER (Pocket Size) $1. Sent post paid upon receipt of price, by 


ELECTRICAL REVIEW PUB. CO., 13-21 Park Row, NEW YORK 
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Westinghouse 
Transformers) 








The number of secondary voltages of Westinghouse Type N r 
and ©. D. Transformers is a distinctive feature. Besides those tabula- f r f- ; 3 Q 
ted be{ow, other primary values will give proportional secondary voltages. a» I\S/ 
J / 3 (ine \\ 
—— Secondary se | 
Primary - Class 200 Class 400 
1050 52%, 105, 210 105, 210, 420 
58, 116, 232 116, 232, 464 
‘ 52%, 105, 210 105, 210, 420 
2100 55, 110, 220 110, 220, 440 
58, 116, 232 116, 232, 464 


Class 200 Transformers will supply 50,100 and 200 volt incan- 
descent lamps, 200 volt Nernst lamps, or 200 volt power circuits. 


Class 400 Transformers will supply 100 and 200 volt incandes- 
cent lamps, 200 volt Nernst lamps, or 400 volt power circuits; also 400 





volt 3-wire service for 200 volt Nernst and incandescent lamps. “© Cross Section of Type N Transformer 


Close adjustments of secondary voltage permit the same transformer to be used near the station 


where the voltage is high, or at the end of a long feeder where the voltage is low. 


In the manufacture of incandescent lamps many vary slightly from standard voltages. 
These lamps,—of high efficiency,—are always in stock. Type N and O. D. Transformers 


permit their use. 


For Illustrated Transformer Booklet, address 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


New York, Atlante, Dallas, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Los Angeles, Cleveland, Detroit, Minneapolis, Philadelphia, 


Pittsburg, St. Lowis, San Francisco, Syracuse, Seattle, Salt Lake City, Denver, Mountain Electric Co., 
Canada, Ahearn & Soper Ltd., Ottawa. Mexico, G. & O. Braniff & Co., City of Mexico. 
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CRESCENT | || te, swickest | Prints Patent Window nee 
selling special a ea 

reflector in th ee 

RUBBER market. "Used ae. a 


in hundreds of Qa <3 


| N 5 U LATE D the largest and 


finest stores The only perfect fixture for show wings 
SEND FOR SPECIAL Cie cULAR 


WIRES * CABLES [1° 51 cerist spears: net 


National Code Standard 


CRESCENT INSULATED WIRE AND CABLE CO. TT WILL PAY YOU To. isi US oR 


New York Office, 53 Barclay St. - Main Office and Factory, TRENTON, N. J. WEATHERPROOF coppe 


WHENEVER YOU cooth iN a 
A LARGE stoc: 


P| R F 100 William Street ; 7 ra Vi 
NEW Haas WEATHERPROOF WIRE AND CABLES fancacd 
BARE AND ania Saas 
WIRE CO. *cerccewre’ | ASS apecae TIT ee 
e MAGNET WIRE VLEET AINL T piansmission TH ger: 


ROEBLING 


Insulated Cables 
Rubber Covered Wire 
Magnet Wire | 
oN Lamp Cord 
Bare Copper Wire 


John A. Roebling’s Sons Co., Trenton, NJ J, 


NATIONAL ELECTRICAL CODE STANDARD § d i Ly 
> 0...” WEATHER-PROOF, 
SLOW-BURNING WEATHER-PROOF, 
AND SLOW-BURNING WIRE. 


cen) ey Chime Plain + page a Bird Fire Alarm 
histle, 1 to 10 ins. Whistle, Whistle, 
tig to 10 ins. diameter of belli. 216 to 6 ins. 214 to 8 ins. 


PRICES ano SAMPLES ON APPLICATION. THE LUNKENHEIMER STEAM WHISTLE x 


Are warranted te blew and satisfy the most exactin All goods tes 4 
warranted first class. Specify Lunkenheimer make one order from your dean 


Write for catalogue of Superior Brass and Iron Engineering Appliances. 
Pat I LU PS | NSU LATED WIR E Co. The 5 edietielnnte Co. MAIN OFFICES AND vORKS 7 


OFFICE AND FACTORY: PAWTUCKET, R. I. 2° NEW YORK, 26 Cortlandt St.— BRANCHES—-LONDON, 35 Great Dover! 


BOILER DOOR ANG ee Swe ERICSSON ~ 
ee TELEPHONES 


Stand out clear and firm on the horizon ft 
business world, and everywhere a telephone, p®? 
in its minutest details, is insisted upon. a 
The art and skill of the world’s finest mecha 
have combined to make a telephone (THE Ek . 
SON) that is recognized as the “STANDAR 
THE WORLD.’ 


ERICSSON TELEPHONE CoO. 


UTICA DROP FORGE & TOOL CO. SMITH & HEMENWAY HARDWARE 


McLEOD & HENRY CO., TROY, N. Y., U.S. A. 296 BROADWAY, NEW YORK 
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